


Table of Contents SR 87 Connector

Table of Contents
Table OF CONLENTS. ..o 2
EXECULIVE SUMMANY ....viiiieiie ettt 7
Summary of APProvVed SAVINGS. .......cviiiiiieiieiiesiseeee et 7
Secretary APProval FOrM .......ooviiii e 8
TeAM IMEMDETS ... s 9
RESOUICES ...ttt 10
Project DeSCIIPLION .....eciiiiieeie et 11
DS Tox ] 1A o] o U OPURRTRTR 12
DS Tox ] 1A o o S OUURTSTR 13
Value Engineering Methodology.........ccccevviiieiieiieie e 14
(000 1S 01 1Y/ [ To [ SRR 15
FUNCLION ANAIYSIS ...t 18
Speculation / EValUatioN ...........cooveiiiie e 19
[V =30 oL 0 SRR 20
DIBSCIIPTION. ...ttt bbbttt b e 20
Planned Detail vs. VE ldea Detail Station 257400 ...........ccoovirineinineneisc e 21
Planned Detail vs. VE Idea Detail Clear Creek Bridge.........cccoeveiviiniiciinincceienns 22
Calculations for AIEINGALE L..........oceiiiiiieiieee s 23
Cost Comparison AIEINGALE 1 ........ccoiiiiiiiiiiiee s 24
Calculations for AIEINGALE 2...........coiiiiiiiiie s 25
Cost CompariSON AIEINEALE 2 ........ccuiiiiiieieicie s 26
VE TUBA 2 ...t 27
D2l ] o] (o] o TR T SR U TP 27
Planned Detail vs. VE Idea Detail Station 257+00 ..........ccccoooiiiriiiiniinieie e 28
Planned Detail vs. VE Idea Detail Clear Creek Bridge ..........ccooovvvviviviiieieiciineen, 29
Calculations fOr AIEINALE L.........cooiiiiiiiiiieie e 30



Table of Contents SR 87 Connector

Cost Comparison fOr AIEINALE L.........ccoiieiiiiiiiee e 31
Calculations fOr AIEINALE 2.........oceeiiiie e 32
Cost Comparison fOr AIEINALE 2.........cceiviiiiie e 33
VE TABA 3.ttt et et e e srte et e e s be e s baeenree s 34
DTSl ] o] (o] o TP PO P TP U TR URPRPRO 34
Planned Detail vs. VE Idea Detail (Urban) .........cccccovviiiiiniiiiiiee e 35
Planned Detail vs. VE Idea Detail (Suburban) ..........ccccocveveiiiiiiiie e 36
Planned Detail vs. VE Idea Detail (Bridges) .......ccveiveiviiieiiieneiie e 37
Calculations fOr AIEINALE L.........ccoiieiiieieie it ereas 38
Cost Comparison Alternate 1 (Urban)........cccoocviieiiiii i 39
Cost Comparison Alternate 1 (SUBUIDaN) .......c.covveiiiiiieccc e 40
Calculations fOr AIEINALE 2.........cviieiiieieie it ereas 41
Cost Comparison Alternate 2 (Urban) .........cooeiiiinieiieie e 42
Cost Comparison Alternate 2 (SUDUMDAN) .......ooiiiiiiiiii e 43
B [0 [T U SRR OURRRSPRR 44
D cES]od 01 4o PSSRSO 44
Planned Detail vs. VE Idea Detail (Urban) ...........ccccooveviiiiiiiii e 45
Planned Detail vs. VE Idea Detail (Suburban) ..........ccccoviiiiiiiniiiieee e 46
Planned Detail vs. VE Idea Detail (Blackwater Bridge) .........c.ccoovvvviiiiiiienciincen 47
Planned Detail vs. VE Idea Detail Station 257+00 ..........ccccoooiiiniiiiiiiiene e 48
Planned Detail vs. VE Idea Detail Clear Creek Bridge ..........ccoovvviiiieiiiinenciiee 49
Calculations for Alternate 1 (Urban) ........coocoiiiiiiiiiiiieie e 50
Cost Comparison Alternate 1 (Urban) ........ccooviiiiiieiiiiiie e 51
Calculations for Alternate 1 (SUbUMDaN).........cooiiiiiii 52
Cost Comparison Alternate 1 (SUbUDaN) ..o 53
Calculations fOr AIEINALE L.........cocveiiiieiieie et nas 54
Cost ComparisoN AIEINALE 1 .......coiiieiiieiieie e 55
Calculations fOr AITEINALE 2.........ccveie i nas 56
Cost Comparison AIEINALE 2 .........ooiiiiiieiie e 57
VE IABA D ... e erbae e 58
D =T ] 01 o] PSP PP PRSP 58



Table of Contents SR 87 Connector

Planned Detail vs. VE Idea Detail (Urban) ..........ccccoiieiiiiiiiiiic e 59
Planned Detail vs. VE Idea Detail (Suburban) ..........cccooviiiiiiiniiieeeee 60
Planned Detail vs. VE Idea Detail Blackwater Bridge..........cccocvvvviiieienieiinniieceee 61
Planned Detail vs. VE Idea Detail Station 257+00 ..........ccccoooviiiiiiiiiiieie e 62
Planned Detail vs. VE Idea Detail Clear Creek Bridge.........ccoovrvviiiiinieiiniieecee 63
Calculations for Alternate 1 Urban..........ccooeiieiieieiie i 64
Cost Comparison Alternate 1 (Urban)........cccooviieiiiiiiicie e 65
Calculations for Alternate 1 (SUBUIDaN).........cccoovveiiii i 66
Cost Comparison Alternate 1 SUDUIDAN ..........coovveiiiiiiiccc e 67
Calculations fOr AIEINALE L.........ccoiieiiiereieie st eneas 68
Cost Comparison for AIEINAE L.........ccccoveiiiieiiee e 69
Calculations fOr AIEINALE 2.........cciiiiiiieieie et 70
Cost Comparison for AIEINALE 2..........cciveiiiieieee e 71
[V = oL T SRR 72
Planned Detail vs. VE Idea Detail (Urban) ..........cccccooveviiieiiiiie e 73
Planned Detail vs. VE Idea Detail (Suburban) ..........ccccoovoveiiiiiiiiieececeee e 74
Planned Detail vs. VE 1dea Detail ...........cccoooiiiiiiiiiiiiieccceseseee e 75
Calculations for Alternate 1 (Urban) ........coocoiiiiiiiiiiiieie e 76
Calculations for Alternate 1 (SUbUMDAN) ... 77
Cost ComparisoN AIEINATE 1 .......coiiiiiiiiieie e 78
Calculations for Alternate 2 (Urban) .........cccoriiiiiiiniiee e 79
Calculations for Alternate 2 (SUbUMDaN) ... 80
Cost CompariSON AIEINALE 2 ........oieiiieieieie e 81
VWE TABA 7 ettt ettt et et e s be e s be e s baeenree s 82
Planned Detail vs. VE Idea Detail (Urban) .........ccoccoveiininiiiiiiceese e 83
Planned Detail vs. VE Idea Detail (Suburban) ..........ccooooeiiiiiiniiiiece e 84
Planned Detail vs. VE Idea Detail Blackwater Bridge...........ccoovvviiiinininiencneseen 85
Planned Detail vs. VE Idea Detail Station 257+00 ..........ccccooiiiiiiiiiinieie e 86
Planned Detail vs. VE Idea Detail Clear Creek Bridge..........cccceevveiiiiiniiiiiieeiie e 87
Calculations for Alternate 1 (Urban) ........cccoovieiiiiiiciie e 88
Cost Comparison Alternate 1 (Urban)........cccooieiiiiiiiii e 89



Table of Contents SR 87 Connector

Calculations for Alternate 1 (SUBUIbaN) ..o 90
Cost Comparison Alternate 1 (SUBUIDAN) .....ocvviiiiiii s 91
Calculations fOr AIEINALE L.........coiueiiiieiieie e 92
Cost Comparison AIEINALE 1 .......cciiiiiiieieie e 93
Calculations fOr AIEINALE 2.........ooieiiiie e 94
Cost CompariSON AIEINEALE 2 ........ceiieieieieie e 95
Planned Detail vs. VE Idea Detail (Urban) ..........ccccooveiiiieiiieiiee e 96
Planned Detail vs. VE Idea Detail (Suburban) ..........cccoveveiiiiiiiiiccee e 97
Planned Detail vs. VE 1dea Detail ...........cccooiiiiiiiiiiiiiiiee e 98
Calculations for Alternate 1 (Urban) ..........cccooveiieiiiie i 99
Calculations for Alternate 1 (Urban) ........c.cccveiiiieiieieie e 100
Cost Comparison Alternate 1 (Deletion of 5° Sidewalk) ........cccovvvviiiniineiiiiiennen 101
Calculations for Alternate 2 (Urban) ..........cccooviiieiieie e 102
Calculations for Alternate 2 (Urban) ..........cccvoiiiiiiieie e 103
Cost Comparison Alternate 2 (Deletion of 5° Sidewalk) .......cccocoeeiiiiiiiiiiiicienine 104
VE TUBA 8 ...ttt ettt r e nnes 105
Planned Detail vs. VE Idea Detail (Urban) ...........ccooeiiiiiiie e 106
Planned Detail vs. VE Idea Detail (Suburban) ..........cccccoveiiiiiiiiiceece 107
Planned Detail vs. VE 1dea Detail ...........ccoooveeiiiiiieic e 108
Calculations for Alternate 1 (Urban) ........coocooiiiiiiiiie e 109
Calculations for Alternate 1 (Urban) ........coocooiiiiiiiiiie e 110
Cost Comparison Alternate 1 (Deletion of 5° Sidewalk, except bridges) ................... 111
Calculations for Alternate 2 (Urban) ..o 112
Calculations for Alternate 2 (Urban) ..o 113
Cost Comparison Alternate 2 (Deletion of 5° Sidewalk, except bridges) ................... 114
A= [0 L= TR SOOI 115
Planned Detail vs. VE Idea Detail ...........ccccovevieiiiiiiiiiiecece e 116
Cost Comparison fOr AREINEALE L.......c.coiiiiiiiiiiiiieee e 117
Cost Comparison FOr AIEINALE L.........ccovveiiiiiieiic e 118
Cost Comparison FOr AIEINALE L.........cooveiieiiieiic e 119
DeSIgN ODSEIVALIONS........coiviiiiiiiieteee e 120



Table of Contents SR 87 Connector

SUMIMAIY ..ttt e et e e e st e e e bt e e st b e e e anbe e e e snbe e e e nnbeeeanes 121
Value Engineering Resolution Meeting DeCISIONS .........cccccvevvvveiieerieesieenn, 122

Cost Comparison for VE 1dea 2 ReVISEU...........ccoiiiiieieieieceeeee e 123
IMplementation Plan............ccooiiiie e 124



Executive Summary SR 87 Connector

Executive Summary

This report documents the results of the VValue Engineering Study for SR 87 Connector
located in Santa Rosa County. The Value Engineering Study was performed by the
Florida Department of Transportation, District Three in Chipley, FL during the week of
January 14-17, 2013. The Value Engineering Team was led by the District Value
Engineer, Keith Alan Hinson, P.E.

The study was conducted during the PD&E stage of development. FHWA requirements
for this project involved presenting two different alternates at the upcoming Public
Hearing. Therefore, the Value Engineering Team studied both alternates. The original
estimate for alternate 1 is $130,636,575 and the original estimate for alternate 2 is
$139,201,471. Both of these figures include the right-of-way cost which is $5,497,617
for alternate 1 and $5,615,587 for alternate 2.

The total value of the Approved Value Engineering Savings in summarized in the
following table:

Summary of Approved Savings

VE IDEA $ Savings
Alternate 1
2. End Multi-Use Path at Heritage Trail, No Sidewalk $759.710
6. Eliminate 5° Sidewalk East Side Entire Project $5.279.604
9. Use Rural Typical in lieu of Suburban $7.448,584
Total Savings Approved by Management $13,487,898



Secretary Approval Form SR 87 Connector

Secretary Approval Form

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

VALUE ENGINEERING STUDY REVIEW

COVER SHEET

YEAR DISTRICT STUDY NO. S [y &
. Englneerlr;‘guzt::ry_ 13 003 04 New FHWA Reporting Requirements
Safety: Operations: Environment: Construction: Other:
il 4167483 N oot | o e [T e i | Boscmradibions |1
|-Financial Project Number: | — — that mitigate or that improve real- | that successfully | that improve work | not readily
reduce hazards on | time service and/or | avoid or mitigate | zone conditions, or | categorized by the
Description: the facility local corridor or impacts to natural | expedite the above performance
s R 87 con neCtor regional levels of | and/or cultural project delivery indicators
service resources
DEA NO AGR DISAGR
End Multi-Use Path at Heritage Trail, Add 5' Sidewalk 1 0 O B | o | [ [ [m]
End Multi-Use Palh at Heritage Trail, No Sidewalk 2 Ed C O [m] [ X X 5]
Reduce Multi-Use Path Width from 12’ to 10° 3 O O g | [m] X X [m]
10’ Path to Heritage Trail, Add 5' Sidewalk 4 o | 5] [m] [m] % [ O
10" Path to Heritage Trail, No Sidewalk 5 a a [ [ X O —
Eliminate 5’ Sidewalk East Side Entire Project 6 & ( [m] s > P L
VE4+VE6 7 5] [ - X ]
Eliminate 5' Sidewalk East Side, Except on Bridges 8 =] o X |
["Use Rural Typical in lieu of Suburban 9 x o] X e

‘ COMMENTS:




Team Members

Team Members

SR 87 Connector

Name Expertise Phone Number
Keith Alan Hinson, P.E. Team Leader (850) 330-1547
Billy Best Design (850) 330-1715

Ray Hodges, P.E.

Construction

(850) 330-1283

Heather Bolton, E.I.

Construction

(850) 981-2802

Mike Proctor

Maintenance

(850) 981-2814

Brenda Whittington Right-of-Way (850) 330-1385
Alan Vann Environment (850) 330-1523
D.J. Barber, P.E. Drainage (850) 330-1441
Phillip Smith Estimates (850) 330-1500




Resources SR 87 Connector
Resources

Name Affiliation Expertise Phone Number
Keith Shores, P.E. FDOT Structures (850) 330-1449
Jimmy Miller FDOT Construction (850) 330-1262
Hal Gore Jr., P.E. FDOT Construction (850) 330-1713
Peggy Kelley FDOT PD&E (850) 330-1517
Jessica Bloomfield, P.E. Metric Design (850) 596-1526
Jim Kapinos, P.E. FDOT Drainage (850) 330-1430
Ed Chadwell FDOT Railroad (850) 330-1551
Steve Whittington FDOT Right-of-Way (850) 330-1385
Hardy Smith Atkins Right-of-Way (850) 638-2288
Scott Golden, P.E. FDOT Design (850) 330-1492
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Project Description SR 87 Connector

Project Description

The new SR 87 Connector has two possible alternate routes at this stage of development.
Therefore, both alternates were studied by the team.

Alternate 1 extends north from the US 90/SR 87S intersection crossing the Blackwater
River in proximity of the existing eastern power easement crossings. Once across the
river it will run parallel, or adjacent to the power easement, then connect with SR 87N in
proximity of the southern split of SR 87N and SR 89 utilizing the Manning Lane right-of-
way. This alternate is roughly 6.5 miles in length.

Alternate 2 extends north from the US 90/SR 87S intersection crossing the Blackwater
River in proximity of the eastern most existing power easement crossing. Once across the
river it will run slightly north of Alternate 1, and run adjacent to the Clear Water Creek
environmental lands, where it then heads west to connect with SR 87N in proximity of
the northern split of SR 87N and SR 89. This alternate is roughly 7.2 miles in length.

11



Description SR 87 Connector

Description

It is anticipated that the new roadway will be a four lane divided highway. There will be
urban and suburban sections as well as two bridges at the Blackwater River and Clear
Creek.

PROPOSED URBAN ROADWAY TYPICAL SECTION

R/W VARIES 132'- 159"

EXISTING RW LINE
CONST. EXISTING RIW LINE
LIMIT OF CONSTRUCTION & LIMIT OF CONSTRUCTION

66.5'-79.5

NATURAL GROUND

PROPOSED SUBURBAN ROADWAY TYPICAL SECTION
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Description SR 87 Connector
Description
PROPOSED BLACKWATER RIVER BRIDGE TYPICAL SECTION
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Value Engineering Methodology SR 87 Connector

Value Engineering Methodology

The Value Engineering Team used the following 6 step job plan to conduct this analysis:

1.

Information Phase: The team reviewed the design documents, verified the cost
estimate and contacted resources to verify existing information.

Function Analysis: The team defined the project functions using a two word
active verb measurable noun context and classified the functions as basic or
secondary.

Creative Phase: The team used brainstorming to generate ideas that would
perform the functions defined in the Function Analysis phase.

Evaluation: The team evaluated the ideas by consensus and determined which
ideas to carry forward for development, which ideas would be presented as design
suggestions and which ideas would be eliminated.

Development: Based on the evaluation, phase ideas carried forward were
developed into VE recommendations or Design Observations. The development
consisted of a description of the idea and a listing of the advantages and
disadvantages of the proposed idea.

Presentation: The study concluded with a presentation to management.

14



Cost Model SR 87 Connector

Cost Model
Long range estimates were used for both alternates for identifying high cost items to
determine focus areas for the team.

Alternate 1 Cost Model

Total Estimate = $130,636,575
Includes ROW $5,497,617

ROW  BASE
Asphalt 4% 4%
5%

EMBANKMENT

Alternate 2 Cost Model

Total Estimate = $139,201,471
Includes ROW $5,615,587

ROW BASE
Asphalt 4% 3%

EMBANKMENT 5%

15



Cost Model SR 87 Connector

Estimate (Alternate 1)
Construction = $125,138,958

PIPE CULV, 60"S/CD = $422,112
CONC CLASS Il, ENDWALLS = $442,333
SIDEWALK CONC, 4" THICK = $531,934
INLETS, CURB, TYPE P-5, [ $728,422
CONC CLASS IV, CULVERTS = $730,103
PIPE CULV, 24"S/CD = $786,579
TYPE B STABILIZATION e $799,134
CURB & GUTTER, TYPE F | $842 916
REGULAR EXCAVATION e $1,197,658
LIGHT POLE, 40' === $1,211,793
CLEARING & GRUBBING e $1,279,050
CURB & GUTTER, TYPE E e $1,305,365
PIPE CULV 48"S/CD | 53,355,801
OPTIONAL BASE | 54,402,742
Aspha|t L $5,9041887

EIVIB AN K V1 E N T 38,231,777

Estimate (Alternate 2)
Construction = $133,585,884

PIPE CULV, 60"S/CD [ $457,288
CONC CLASS Il, ENDWALLS mm $494,500
SIDEWALK CONC, 4" THICK = $606,556
INLETS, CURB, TYPE P-5, = $830,341
CONC CLASS IV, CULVERTS | $864,217
PIPE CULV, 24"S/CD s $925,253
TYPE B STABILIZATION jmmmmm $938,041
CURB & GUTTER, TYPE F jmmmmmm $981,597
LIGHT POLE COMP, 40' e $1,382,468
CURB & GUTTER, TYPE E e $1,478,774
CLEARING & GRUBBING e 51,519,950
REGULAR EXCAVATION == S1,882,034
PIPE CULV, 48"S/CD e $3,826,763
OPTIONAL BASE | $5,162,500
Aspha|t L $6,6131925

$11,038,224
EMBANKMENT

16



Cost Model SR 87 Connector

Cost Models for both Alternate 1 and Alternate 2 are shown. The pie charts include
Right-of-Way costs and bridge costs. The bars charts do not include Right-of-Way costs
or bridge costs. After reviewing the Cost Models, the Value Engineering Team decided to
focus on the following areas for potential savings:

» Bridges

* Embankment
* Asphalt

* Base

* Right-of-Way

17



Function Analysis SR 87 Connector

Function Analysis

The team performed the function analysis phase preparing a list of functions by project
and major components of the project. The functions were defined by the traditional
verb/noun format and classified as to whether they were basic or secondary functions

Item Verb Noun Basic Secondary
Overall Project | Improve Evacuation B
Improve Mobility B
Improve Multi-Modal S
Bridges Span River B
Span Habitat S
Span Heritage Trail B
Span Flood Way B
Right-of-Way Provide Alignment B
Enhance Safety S
Provide Future Growth S
Provide Treatment B
Embankment Support Road B
Support Path S
Asphalt Support Traffic B
Base Support Roadway B

18




Speculation / Evaluation SR 87 Connector

Speculation / Evaluation

The team brainstormed to generate the following ideas based on the defined functions
and through team consensus determined whether to carry the idea forward for
development, combine with another idea, eliminate the idea or change to a design
observation.

Idea Generated Ideas Disposition
End Multi-Use Path at Heritage Trail,

1 Add 5° Sidewalk Carry Forward

9 E_nd Multi-Use Path at Heritage Trail, No Carry Forward
Sidewalk

3 Reduce Multi-Use Path Width from 12’ Carrv Eorward
to 10 Entire Project y

4 IQ Path to Heritage Trail, Add 5 Carry Forward
Sidewalk

5 10’ Path to Heritage Trail, No Sidewalk Carry Forward

6 Eliminate 5° Sidewalk on east side Carry Forward

7 Combine VE 4 & VE 6 Carry Forward

8 Consider Open drainage system Design Observation

9 Include irrigation Design Observation

10 Muck Issue Design Observation

11 Right-of-Way Design Observation

12 Bobby Brown Road, new entrance Design Observation

13 Eliminate paving Pat Brown Road Eliminate

14 Use existing road north of 90 for interim Eliminate

15 Build interim roadway same slope Eliminate

16 Urban section, 6’ sidewalk adjacent curb Eliminate

17 Consider 5’ asphalt in lieu sidewalk Eliminate

18 | Bridge Length Eliminate

19 Median Spacing Requirements Eliminate

19




VE ldea 1 SR 87 Connector

VE Idea 1

Description

Terminate the Multi-Use Path at the Blackwater Heritage Trail (Station 257+00) and
construct 5 foot sidewalk for remainder of project.

Since the original intent of the multi-use path was to connect the old highway 1 brick
road along highway 90 to the Blackwater Heritage Trail, this can be achieved by
terminating the multi-use path at station 257+00. A new five foot sidewalk will be started
at that location and continue to the end of the project at SR 87 north (station 455+15 for
alternate 1). For Alternate 1, this will result in 19,635 feet reduction (455+15 — 257+00 -
180 feet for Clear Creek Bridge) of the following items in the multi-use trail: asphalt,
base, stabilization, embankment, and sod. For Alternate 2, this will result in 24,620 feet
reduction (505+00 — 257+00 - 180 feet for Clear Creek Bridge) of the same items
mentioned for Alternate 1. The only items that will increase for both alternates are
performance turf and sidewalk. The Clear Creek Bridge, which is180 feet in length, can
have a reduced width of seven feet due to going from a 12 foot path to a 5 foot sidewalk.

20



VE ldea 1 SR 87 Connector

Planned Detail vs. VE Idea Detail Station 257+00

Planned Detail

| , 25.85'
sop T 1T
3 LEVEL 2' san
[ LEVEL .
L2.25
_varies | L | 12 JLL sest | ,J: 6
= WULTI-USE = SO0 o
PATH )
N 0.02 N E—
/
S
N waATURAL GROUND CURB & GUTTER
VE ldea Detail
| 5.25'
2' 500
{ LEVEL
VARIES | 1| 5 8.25° _J.J_ 6.5°
- TURF Paved
Shoulder
0.02 0.02
I_ CONCRE TE -
SIDEWALK
N W
NATURAL
GROUND
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VE ldea 1 SR 87 Connector

Planned Detail vs. VE Idea Detail Clear Creek Bridge

Clear Creek (Planned)

560"

Y e
BARRIER :
12'~0" A P 0°-0"  2-LANES ©)2'~0" = 24'-0" (5.8.) 6-0"
v SO,

Clear Creek VE ldea Detail

a9 .%-

BARRIER
3 5'-0" | 00" 2-LANES ©12°-0" = 20°-0" (58] 60" _
|' side wallk | reon.
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VE ldea 1 SR 87 Connector

Calculations for Alternate 1

Reduction in Quantities for Alternate 1

Clear Creek Bridge 180 feet x 7 feet reduction = 1,260 SF

Asphalt 1= 110 Ibs/SY x (1SY/ 9SF) x (1TN/2000 1bs) x 19,635 ft x 12 ft = 1,440 tons
Base = 12ft + (2 x 47)/12= (12.667ft x 19,635 ft)/9 SF/SY= 27,635 SY

Stabilization = 12ft + (2 x 2”) = (16 ft x 19,635 ft) / 9 SF/SY = 34,907 SY
Embankment= 25.25-15.25” = 10 ft (see typical section sheet 4)

(10ft x 4.5ft (avg. fill height) x 19,635 ft)/27CF/CY= 32,725 CY

Sod (11.25 ft x 19,635 ft) / 9 SF/SY = 24,544 SY

Increase in Quantities for Alternate 1

Performance Turf (8.25 ft x 19,635 ft) / 9 SF/SY= 17,999 SY

Sidewalk (5ft x 19,635 ft) / 9 SF/SY = 10,908 SY

23



VE ldea 1

Cost Comparison Alternate 1

SR 87 Connector

COST COMPARISON SHEET

SR 87 416748-3 Terminate Multfi-Use Path at Heritage Trail add 5' Sidewalk
(ALT 1) VALUE ENGINEERING IDEA No. 1

DESCRIPTION UNITS UNIT COST Rs;:_f’d Rg‘;;d .:‘;-de:".i Added COST
Clear Creek Bridze SF $126.50 1260 $159.390 50
Asphalt Multi Use Path N $10435 1440 $150254 50
Base for Path sY $7.60 27635 $210,027 50
Stabilization for Path sY $227 34907 §79.238 50
Embankment cY $3.96 32725 $129,391 50
Sod sY §2.33 2544 §57.187 50
Perf. Turf sY 50.75 50 17999 $13.499
Sidewalk sY $26.96 50 10908 $294.089
SUBTOTAL $785,687 $307,588
3-1;?32%12? ; fi;s 5.0% $41,249 $16,148
MOT 2.0% §15.714 $6,152
CONTINGENCIES 5.0% §39.284 515379
CEI 10.0% $38.193 §34.527
- 50 50
GRAND TOTAL $970,127 $379,794
POTENTIAL SAVINGS: $590,333

24



VE ldea 1 SR 87 Connector

Calculations for Alternate 2

Reduction in Quantities for Alternate 2

Clear Creek Bridge (180 feet x 7 feet reduction)/9 SF/SY = 1,260 SY

Asphalt 1= 110 Ibs/SY x (1SY/ 9SF) x (1TN/2000 1bs) x 24,620 ft x 12 ft =1,805 tons
Base = 12ft + (2 x 47)/12= (12.667ft x 24,620 ft)/9 SF/SY= 34,651 SY

Stabilization = 12ft + (2 x 2”) = (16 ft x 24,620 ft) / 9 SF/SY = 43,769 SY
Embankment= 25.25-15.25” = 10 ft (see typical section sheet 4)

(10ft x 4.5ft (avg. fill height) x 24,620 ft)/27CF/CY= 41,033 CY

Sod (11.25 ft x 24,620 ft) / 9 SF/SY = 30,775 SY

Increase in Quantities for Alternate 2

Performance Turf (8.25 ft x 24,620 ft) / 9 SF/SY= 22,568 SY

Sidewalk (5ft x 24,620 ft) / 9 SF/SY = 13,678 SY

25



VE ldea 1

Cost Comparison Alternate 2

SR 87 Connector

SR 87 416748-3 Terminate Multfi-Use Path at Heritage Trail add 5' Sidewalk
(ALT 2) VALUE ENGINEERING IDEA No. 1
COST COMPARISON SHEET
DESCRIPTION UNITS UNIT COST Rs;:_f’d Rg‘;;d .:‘;-de:".i Added COST
Clear Creek Bridze SF $126.50 1260 $159.390 50
Asphalt Multi Use Path N $10435 1805 $188.400 50
Base for Path sY $7.60 34651 $263.350 50
Stabilization for Path sY $227 43769 $99.333 50
Embankment cY $3.96 41033 $162,492 50
Sod sY §2.33 30775 $71.706 50
Perf. Turf sY 50.75 50 22568 516,926
Sidewalk sY $26.96 50 13678 $368.753
SUBTOTAL $944,693 $385,679
ﬁ'ﬁiﬂ?&g? XI fi;s 5.0% $40,506 $20248
MOT 2.0% $18,894 $7.714
CONTINGENCIES 5.0% §47.235 $19.284
CEI 10.0% $106.042 $43292
- 50 50
GRAND TOTAL $1,166,460 $476217
POTENTIAL SAVINGS: $690,243

26



VE ldea 2 SR 87 Connector

VE Idea 2

Description

Terminate the Multi-Use Path at the Blackwater Heritage Trail (Station 257+00).

Since the original intent of the multi-use path was to connect the old highway 1 brick
road along highway 90 to the Blackwater Heritage Trail, this can be achieved by
terminating the multi-use path at station 257+00. The right-of-way will be purchased for
possible addition of a multi-use path or sidewalk for the remainder of the project in the
future. For Alternate 1, this will result in 19,635 feet reduction (455+15 — 257+00 - 180
feet for Clear Creek Bridge) of the following items in the multi-use trail: asphalt, base,
stabilization, embankment, and sod. For Alternate 2, this will result in 24,620 feet
reduction (505+00 — 257+00 - 180 feet for Clear Creek Bridge) of the same items
mentioned for Alternate 1. The only item that will increase for both alternates is
performance turf. The Clear Creek Bridge, which is180 feet in length, can have a reduced
width of 13 feet due to eliminating the Multi-Use Path.
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VE ldea 2 SR 87 Connector

Planned Detail vs. VE Idea Detail Station 257+00
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VE ldea 2 SR 87 Connector

Planned Detail vs. VE Idea Detail Clear Creek Bridge

Planned Detail (Clear Creek Bridge)
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VE ldea 2 SR 87 Connector

Calculations for Alternate 1

Reduction in Quantities for Alternate 1

Clear Creek Bridge 180 feet x 13 feet reduction = 2,340 SF

Asphalt 1= 110 Ibs/SY x (1SY/ 9SF) x (1TN/2000 1bs) x 19,635 ft x 12 ft = 1,440 tons
Base = 12 ft + (2 x 4”)/12= (12.667 ft x 19,635 ft)/9 SF/SY= 27,635 SY

Stabilization = 12 ft + (2 x 2°) = (16 ft x 19,635 ft) / 9 SF/SY = 34,907 SY
Embankment= [(71.2 SF-21.2SF) x 19,635 ft] / 27CF/CY = 36,361 CY

Base Box = (12ft x 1/12ft) + (12.667ft x 4/12 ft) + (16ft x 1ft) = 21.2SF

Sod = 13.25 ft x 19,635 ft / 9 SF/SY = 28,907 SY

Suburban

71.20 SF
/ 0.02

— Natural Ground

Increase in Quantities for Alternate 1

Performance Turf (21.75 ft x 19,635 ft) / 9 SF/SY= 47, 451 SY
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VE ldea 2

Cost Comparison for Alternate 1

SR 87 Connector

COST COMPARISON SHEET

SR 87 416748-3 Terminate Multi-Use Path at Heritage Trail
(ALT 1) VALUE ENGINEERING IDEA No. 2

DESCRIPTION UNITS UNIT COST Rs;:_f’d Ré"g‘;;d .:‘;-de:".i Added COST
Clear Creek Bridge SF $126.50 2340 $206,010 50
Asphalt Multi Use Path ™ $104.33 1440 $150,254 50
Base for Path sY $7.60 27635 §210,027 50
Stabilization for Path sY §227 34907 $79.238 50
Embankment cY §3.96 36361 $143.950 50
Sod sY §2.33 28907 $67.354 50
Perf. Turf sy $0.73 50 47451 $33,588
SUBTOTAL $946,873 $35,588
3-1;?3226?2?\:5}:5 fi;s 5.0% 549,711 51,868
MOT 2.0% $18.037 712
CONTINGENCIES 5.0% $47.344 SL779
CEI 10.0% $106.286 $3.995
: 50 50
GRAND TOTAL $1,169,151 $43,943
POTENTIAL SAVINGS: $1,125,208
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VE ldea 2 SR 87 Connector

Calculations for Alternate 2

Reduction in Quantities for Alternate 2

Clear Creek Bridge 180 feet x 13 feet reduction = 2,340 SF

Asphalt 1= 110 Ibs/SY x (1SY/ 9SF) x (1TN/2000 1bs) x 24,620 ft x 12 ft = 1,805 tons
Base = 12ft + (2 x 47)/12= (12.667ft x 24,620 ft)/9 SF/SY= 34,651 SY

Stabilization = 12ft + (2 x 2”) = (16 ft x 24,620 ft) / 9 SF/SY = 43,769 SY
Embankment= [(71.2 SF-21.2SF) x 24,620 ft] / 27CF/CY = 45,593 CY

Base Box = (12ft x 1/12ft) + (12.667ft x 4/12 ft) + (16ft x 1ft) = 21.2SF

Sod = 13.25 ft x 24,620 ft / 9 SF/SY = 36,246 SY

Suburban

71.20 SF
/ 0.02

1:2

— Natural Ground

Increase in Quantities for Alternate 1

Performance Turf (21.75 ft x 24,620 ft) / 9 SF/SY= 59,498 SY
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VE ldea 2

Cost Comparison for Alternate 2

SR 87 Connector

COST COMPARISON SHEET

SR 87 416748-3 Terminate Multi-Use Path at Heritage Trail
(ALT 2) VALUE ENGINEERING IDEA No. 2

DESCRIPTION UNITS UNIT COST RS.}‘;” R:g‘;;‘i ‘:‘;_}i:f Added COST
Clear Creek Bridge SF $126.50 2340 $296.010 50
Asphalt Multi Use Path N $10433 1805 $188.400 50
Base for Path sY $7.60 34631 $263350 50
Stabilization for Path sY $227 43769 $99.333 50
Embankment cY $3.96 45593 $180,547 50
Sod sY §233 36246 §84.453 50
Perf. Turf sY 50.75 50 59498 $44.624
SUBTOTAL $1,112,116 $44,624
hﬁiﬂﬁg?\fgfz}m 5.0% $58.386 $2.343
MOT 2.0% §$22242 5892
CONTINGENCIES 5.0% $55.,606 $2231
CEI 10.0% $124,835 $5.009
- 50 50
GRAND TOTAL $1,373,185 $55,099
POTENTIAL SAVINGS: $1,318,086
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VE ldea 3 SR 87 Connector

VE Idea 3

Description

Reduce the width of the Multi-Use Path from 12 feet to 10 feet for the entire length of the
project. The Plans Preparation Manual allows a 10 foot Multi-Use Path in lieu of the
planned 12 foot path. This will reduce quantities for embankment, stabilization, base,
asphalt, and sod. This will affect both urban and suburban typical sections and reduce the
width of both bridges.

8.6.2 Widths

The appropriate paved width for a shared use path is dependent upon context, volume
and mix of users. Typically, widths range from 10-14 feet, with the wider values
applicable to areas with high use and/or a wider variety of users (bicyclists, pedestrians,
joggers, and skaters). The need to provide for larger emergency or maintenance
vehicles or manage steep grades can also affect appropriate width. The minimum width
for a two-directional shared use path is 10 feet. FHWA'’s Shared Use Path Level of
Service Calculator may be used as a guide in determining when a width greater than
the minimum might be needed.

At locations where the path narrows from the typical width warning signs or pavement
markings in conformance with the MUTCD should be used.

TRAIL WIDTH

The findings of this study provide strong support for the standard trail width guidance provided in
the AASHTO Guide for the Development of Bicycle Facilities.” Trails having 2.4-m (8.0-ft)
width. which AASHTO recommends only in “rare instances.” were found to have poor LOS,
except at very low volumes or with user mixes that included few pedestrians and runners. The
findings of this research support AASHTO’s minimum “recommended paved width for a two-
directional shared-use path of [3.0 m] ten feet.””
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VE ldea 3 SR 87 Connector

Planned Detail vs. VE Idea Detail (Urban)

Planned Detail (Urban Section)
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VE ldea 3 SR 87 Connector

Planned Detail vs. VE Idea Detail (Suburban)
Planned Detail (Suburban Section)
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VE ldea 3 SR 87 Connector

Planned Detail vs. VE Idea Detail (Bridges)
Planned Detail (Blackwater & Clear Creek Bridges)
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VE ldea 3 SR 87 Connector

Calculations for Alternate 1

Reduction in Quantities for Alternate 1 Urban Section

Blackwater Creek (5560 feet x 2 feet reduction) = 11,120 SF

Asphalt 1= 110 1bs/SY x (1SY/ 9SF) x (1TN/2000 lbs) x 11,786 ft x 2 ft = 144 tons
Base = (2ft x 11786 ft)/9 SF/SY= 2,619 SY

Stabilization = (2 ft x 11,786 ft) / 9 SF/SY = 2619 SY

Embankment= 22.00’-16.00" = 6 ft (see typical section sheet 4)

(6ft x 4.5ft (avg. fill height) x 11,786 ft)/27CF/CY= 11,786 CY

Sod (4 ft x 11,786 ft) / 9 SF/SY = 5238 SY

Reduction in Quantities for Alternate 1 Suburban Section

Clear Creek Bridge (180 feet x 2 feet reduction) = 360 SF

Asphalt 1= 110 1bs/SY x (1SY/ 9SF) x (1TN/2000 Ibs) x 17,989 ft x 2 ft = 220 tons
Base = (2ft x 17,989 ft)/9 SF/SY= 3998 SY

Stabilization = (2 ft x 17,989 ft) / 9 SF/SY = 3998 SY

Embankment= 25.25’-15.25* = 5 ft (see typical section sheet 4)

(5ft x 4.5ft (avg. fill height) x 11,786 ft)/27CF/CY= 14,991 CY

Sod (3 ft x 11,776 ft) / 9 SF/SY = 5996 SY
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VE ldea 3 SR 87 Connector

Cost Comparison Alternate 1 (Urban)

SR 87 416748-3

(ALT. 1 URBAN)10" Path VALUE ENGINEERING IDEA No. 3
COST COMPARISON SHEET

Reduced Reduced

DESCRIPTION UNITS | UNIT COST QTY. COST V.E. QTY. [V.E. COST
Apshalt 8Y 510433 144 §15,032 50
Base 8Y §7.60 2619 §19.903 50
Embanlkment CyY §3.06 11786 546,673 S0
Blackwater Bridge Savings 8F 5126.50 11120 51,406,630 50
Stabilization 8Y 5227 2619 53,045 50
Sod 8Y §2.33 3238 §12.203 50
S0 S0
SUBTOTAL 51,506,440 50

MOBILIZATION ({THIS I3

SUB+CONTIN. X % =) 5.0% 379,088 0

MOT 2.0% $30,129 50

CONTINGENCIES 5.0% §75,322 S0

CEI 10.0% $169,008 S0

- 50 50

GRAND TOTAL $1.860,077 $0
POTENTIAL SAVINGS: $1,860,077
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VE ldea 3 SR 87 Connector

Cost Comparison Alternate 1 (Suburban)

SR 87 416748-3

(ALT. 1 SUBURBAN) 10" Path VALUE ENGINEERING IDEA No. 3
COST COMPARISON SHEET

Reduced Reduced

DESCRIPTION UNITS | UNIT COST QIY. COST V.E QTY. | V.E. CO5T
Apshalt EY 510435 220 522043 S0
Base 8Y 57.60 3008 $30,381 S0
Embanlkment cY 53.94 14991 539364 S0
Clearcreek Bridge Savings sF 5126.30 360 543,340 30
Stabilization 8Y 5227 3008 59.074 S0
Sod 5Y 5233 3906 513,971 S0
50 S0
SUBTOTAL $181,274 0

MOBILIZATION (THIS IS

SUB+CONTIN. X % =) 50% 9317 0

MOT 2.0% $3,623 50

CONTINGENCIES 5.0% 50,064 50

CEI 10.0% 520,348 50

- 50 50

GRAND TOTAL $223,828 S0
POTENTIAL SAVINGS: $223,828
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VE ldea 3

Calculations for Alternate 2

Reduction in Quantities for Alternate 2 Urban Section

Blackwater Creek (5560 feet x 2 feet reduction) = 11,120 SF

Asphalt 1= 110 Ibs/SY x (1SY/ 9SF) x (1TN/2000 Ibs) x 13,920 ft x 2 ft = 170 tons

Base = (2ft x 13,920 ft)/9 SF/SY= 3,093 SY

Stabilization = (2 ft x 13,920 ft) / 9 SF/SY = 3,093 SY
Embankment= 22.00’-16.00" = 6 ft (see typical section sheet 4)
(6ft x 4.5ft (avg. fill height) x 13,920 ft)/27CF/CY= 13,920 CY

Sod (4 ft x 13,920 ft) / 9 SF/SY = 6,187 SY

Reduction in Quantities for Alternate 2 Suburban Section

Clear Creek Bridge (180 feet x 2 feet reduction) = 360 SF

Asphalt 1= 110 Ibs/SY x (1SY/ 9SF) x (1TN/2000 Ibs) x 20,904 ft x 2 ft = 255 tons

Base = (2ft x 20,904 ft)/9 SF/SY= 4,645 SY

Stabilization = (2 ft x 20,904 ft) / 9 SF/SY = 4,645 SY
Embankment= 25.25’-15.25 = 5 ft (see typical section sheet 4)
(5ft x 4.5ft (avg. fill height) x 20,904 ft)/27CF/CY= 17,420 CY

Sod (4 ft x 20,904 ft) / 9 SF/SY = 6968 SY

SR 87 Connector
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VE ldea 3 SR 87 Connector

Cost Comparison Alternate 2 (Urban)

SR 87 416748-3

(ALT. 2 URBAN) 10' Path VALUE ENGINEERING IDEA No. 3
COST COMPARISON SHEET

Reduced Reduced

DESCRIPTION UNITS | UNIT COST QIY. COST V.E.QTY. | V.E.COST
Apshalt 8Y S104.35 170 517,753 S0
Base 8Y 57.60 3093 523,509 S0
Embanlment CY 5396 13920 533,123 S0
Blackwater Bridge Savings 5F 5126 30 11120 51,406,680 50
Stabilization SY 5227 3093 57.022 S0
Sod SY 5233 6187 514,415 S0
S0 S0
SUBTOTAL $1,524,503 S0

MOEILIZATION (THIS IS .
SUB+CONTIN. X % =) 0% 380,036 %
MOT 2.0% 530,480 S0
CONTINGENCIES 5004 576,225 S0
CEI 10.0%0 5171123 50
- S0 S0
GRAND TOTAL $1,882,380 S0
POTENTIAL SAVINGS: $1,882.380
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VE ldea 3

Cost Comparison Alternate 2 (Suburban)

SR 87 Connector

SR 87 416748-3

(ALT. 2 SUBURBAN) 10" Path VALUE ENGINEERING IDEA No. 3
COST COMPARISON SHEET

DESCRIPTION UNITS | UNIT COST R?}‘;‘fﬂ R;:‘;;d V.E. QTY. | VE. COST
Apshalt SY $104.35 255 §26.661 50
Base SY $7.60 4645 $35.305 50
Embankment cY $3.96 17420 568,983 50
Clearcreek Bridze Savings 5F 5126.30 360 545,540 50
Stabilization SY §227 1645 §10.545 50
Sod SY §2.33 6968 $16.235 50
50 50
SUBTOTAL $203,260 S0
oszaTon o .
MOT 2.0% $4.065 50
CONTINGENCIES 5.0% $10.163 50
CEI 10.0% §22.817 50
- 50 50
GRAND TOTAL $250,986 S0

POTENTIAL SAVINGS: $250,986
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VE ldea 4 SR 87 Connector

VE Idea 4

Description

Reduce the width of the Multi-Use Path from 12 feet to 10 feet from the beginning of the
project up to station 257+00. Construct 5 foot sidewalk in lieu of the Multi-Use Path for
the remainder of the project.

Since the original intent of the multi-use path was to connect the old highway 1 brick
road along highway 90 to the Blackwater Heritage Trail, this can be achieved by
terminating the multi-use path at station 257+00. A new five foot sidewalk will be started
at that location and continue to the end of the project at SR 87 north (station 455+15 for
alternate 1). For Alternate 1, this will result in 19,635 feet reduction (455+15 — 257+00 -
180 feet for Clear Creek Bridge) of the following items in the multi-use trail: asphalt,
base, stabilization, embankment, and sod. For Alternate 2, this will result in 24,620 feet
reduction (505+00 — 257+00 - 180 feet for Clear Creek Bridge) of the same items
mentioned for Alternate 1. The only items that will increase for both alternates are
performance turf and sidewalk. The Clear Creek Bridge, which is180 feet in length, can
have a reduced width of seven feet due to going from a 12 foot path to a 5 foot sidewalk.

The Plans Preparation Manual allows a 10 foot Multi-Use Path in lieu of the planned 12
foot path. The reduction in the width of the Multi-Use Path will result in additional
reductions in quantities for asphalt, base, stabilization, embankment, and sod from the
beginning of the project up to station 257+00.
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VE ldea 4 SR 87 Connector

Planned Detail vs. VE Idea Detail (Urban)

Planned Detail (Urban Section)
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VE ldea 4 SR 87 Connector

Planned Detail vs. VE Idea Detail (Suburban)
Planned Detail (Suburban Section)
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VE ldea 4 SR 87 Connector

Planned Detail vs. VE Idea Detail (Blackwater Bridge)
Planned Detail Blackwater Bridge
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VE ldea 4 SR 87 Connector

Planned Detail vs. VE Idea Detail Station 257+00
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VE ldea 4 SR 87 Connector

Planned Detail vs. VE Idea Detail Clear Creek Bridge

Planned Detail Clear Creek Bridge
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VE ldea 4 SR 87 Connector

Calculations for Alternate 1 (Urban)

Reduction in Quantities for Alt. 1 Urban Section

Blackwater Creek (5560 feet x 2 feet reduction) = 11,120 SF

Asphalt 1= 110 Ibs/SY x (1SY/ 9SF) x (1TN/2000 1bs) x 9,800 ft x 2 ft = 120 tons
Base = (2ft x 9,800 ft)/9 SF/SY= 2,178 SY

Stabilization = (2 ft x 9,800 ft) / 9 SF/SY = 2178 SY

Embankment= 22.00’-16.00" = 6 ft (see typical section sheet 4)

(6ft x 4.5ft (avg. fill height) x 9,800 ft)/27CF/CY= 9,800 CY

Sod (4 ft x 9,800 ft) / 9 SF/SY = 4356 SY
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VE ldea 4 SR 87 Connector

Cost Comparison Alternate 1 (Urban)

SR 87 416748-3
(URBAN) to STA 257+00 VALUE ENGINEERING IDEA No. 4
COST COMPARISON SHEET
R Feduced Feduced R X R
DESCRIPTION UNITS | UNIT COST QTY. COST V.E QTY. | V.E. COST
Apshalt Y 510433 120 512,490 50
Base Y 57.60 2173 516,351 50
Embankment cY 53.96 g800 538.808 50
Blackwater Bridze Savings SF 5126.50 11120 51,406,680 50
Stabilization 8Y §227 2178 54.044 50
Sod 8Y 5233 4356 510,145 50
50 50
SUBTOTAL $1,489,630 $0
MOBILIZATION (THIS IS
- 782
SUB+CONTIN. X % =) 5.0% 378206 0
MOT 2.0% 520,793 50
CONTINGENCIES 5.0% 574,481 50
CEI 10.0%0 5167211 50
- 50 50
GRAND TOTAL $1,839,321 80
POTENTIAL SAVINGS: $1,839,321
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VE ldea 4 SR 87 Connector

Calculations for Alternate 1 (Suburban)

Reduction in Quantities for Alt. 1 Suburban Section

Asphalt 1= 110 Ibs/SY x (1SY/ 9SF) x (1TN/2000 1bs) x 340 ft x 2 ft = 4 tons
Base = (2ft x 340 ft)/9 SF/SY=76 SY

Stabilization = (2 ft x 340 ft) / 9 SF/SY =76 SY

Embankment= 25.25’-15.25* = 5 ft (See typical section sheet 4)

(5ft x 4.5ft (avg. fill height) x 340 ft)/27CF/CY= 283 CY

Sod (4 ft x 340 ft) / 9 SF/SY =113 SY
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VE ldea 4 SR 87 Connector

Cost Comparison Alternate 1 (Suburban)

SR 87 416748-3
(SUBURBAN) to STA 257+00 VALUE ENGINEERING IDEA No. 4
COST COMPARISON SHEET

R Reduced Reduced . . .

DESCRIFPTION UNITS | TUNIT COST QTY. COST V.E.QTY. | V.E COST
Apshalt 8Y 510435 4 5434 50
Base 5Y 57.60 76 5374 50
Embankment cY 5396 283 $1,122 50
Clearcreek Bridge Savings SF 5126.30 1] 50 50
Stabilization 5Y 5227 76 5172 50
Sod 5Y 5233 113 5264 50
50 50
SUBTOTAL 51,565 $0

MOBILIZATION (THIS I3 s
SUB+CONTIN. X % =) 50% 3133 0
MOT 2.0%% 551 50
CONTINGENCIES 5.0%% 5128 50
CEI 10.0%0 5288 50
- 50 50
GRAND TOTAL $3,168 $0
POTENTIAL SAVINGS: $3.168
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VE ldea 4 SR 87 Connector

Calculations for Alternate 1

Reduction in Quantities for Alternate 1

Clear Creek Bridge 180 feet x 7 feet reduction = 1,260 SF

Asphalt 1”=110 1bs/SY x (1SY/ 9SF) x (1TN/2000 lbs) x 19,635 ft x 12 ft = 1,440 tons
Base = 121t + (2 x 47)/12= (12.667ft x 19,635 t)/9 SF/SY= 27,635 SY

Stabilization = 12ft + (2 x 2°) = (16 ft x 19,635 ft) / 9 SF/SY = 34,907 SY
Embankment= 25.25’-15.25" = 10 ft (see typical section sheet 4)

(10ft x 4.5ft (avg. fill height) x 19,635 ft)/27CF/CY= 32,725 CY

Sod (11.25 ft x 19,635 ft) / 9 SF/SY = 24,544 SY

Increase in Quantities for Alternate 1

Performance Turf (8.25 ft x 19,635 ft) / 9 SF/SY= 17,999 SY

Sidewalk (5ft x 19,635 ft) / 9 SF/SY = 10,908 SY
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VE ldea 4

Cost Comparison Alternate 1

SR 87 Connector

COST COMPARISON SHEET

SR 87 416748-3 Terminate Multfi-Use Path at Heritage Trail add 5' Sidewalk
(ALT 1) VALUE ENGINEERING IDEA No. 4

DESCRIPTION UNITS UNIT COST Rs;:_f’d Rg‘;;d .:‘;-de:".i Added COST
Clear Creek Bridze SF $126.50 1260 $159.390 50
Asphalt Multi Use Path N $10435 1440 $150254 50
Base for Path sY $7.60 27635 $210,027 50
Stabilization for Path sY $227 34907 §79.238 50
Embankment cY $3.96 32725 $129,391 50
Sod sY §2.33 2544 §57.187 50
Perf. Turf sY 50.75 50 17999 $13.499
Sidewalk sY $26.96 50 10908 $294.089
SUBTOTAL $785,687 $307,588
3-1;?32%12? ; fi;s 5.0% $41,249 $16,148
MOT 2.0% §15.714 $6,152
CONTINGENCIES 5.0% §39.284 515379
CEI 10.0% $38.193 §34.527
- 50 50
GRAND TOTAL $970,127 $379,794
POTENTIAL SAVINGS: $590,333

55



VE ldea 4 SR 87 Connector

Calculations for Alternate 2

Reduction in Quantities for Alternate 2

Clear Creek Bridge (180 feet x 7 feet reduction)/9 SF/SY = 1,260 SY

Asphalt 1”=110 1bs/SY x (1SY/ 9SF) x (1TN/2000 Ibs) x 24,620 ft x 12 ft =1,805 tons
Base = 121t + (2 x 47)/12= (12.667ft x 24,620 ft)/9 SF/SY= 34,651 SY

Stabilization = 12ft + (2 x 2”) = (16 ft x 24,620 ft) / 9 SF/SY = 43,769 SY
Embankment= 25.25’-15.25" = 10 ft (see typical section sheet 4)

(10ft x 4.5ft (avg. fill height) x 24,620 ft)/27CF/CY= 41,033 CY

Sod (11.25 ft x 24,620 ft) / 9 SF/SY = 30,775 SY

Increase in Quantities for Alternate 2

Performance Turf (8.25 ft x 24,620 ft) / 9 SF/SY= 22,568 SY

Sidewalk (5ft x 24,620 ft) / 9 SF/SY = 13,678 SY
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VE ldea 4

Cost Comparison Alternate 2

SR 87 Connector

SR 87 416748-3 Terminate Multfi-Use Path at Heritage Trail add 5' Sidewalk
(ALT 2) VALUE ENGINEERING IDEA No. 4
COST COMPARISON SHEET
DESCRIPTION UNITS UNIT COST Rs;:_f’d Rg‘;;d .:‘;-de:".i Added COST
Clear Creek Bridze SF $126.50 1260 $159.390 50
Asphalt Multi Use Path N $10435 1805 $188.400 50
Base for Path sY $7.60 34651 $263.350 50
Stabilization for Path sY $227 43769 $99.333 50
Embankment cY $3.96 41033 $162,492 50
Sod sY §2.33 30775 $71.706 50
Perf. Turf sY 50.75 50 22568 516,926
Sidewalk sY $26.96 50 13678 $368.753
SUBTOTAL $944,693 $385,679
ﬁ'ﬁiﬂ?&g? XI fi;s 5.0% $40,506 $20248
MOT 2.0% $18,894 $7.714
CONTINGENCIES 5.0% §47.235 $19.284
CEI 10.0% $106.042 $43292
- 50 50
GRAND TOTAL $1,166,460 $476217
POTENTIAL SAVINGS: $690,243

57



VE ldea 5 SR 87 Connector

VE Idea 5

Description

Reduce the width of the Multi-Use Path from 12 feet to 10 feet from the beginning of the
project up to station 257+00. Terminate the Multi-Use Path at the Blackwater Heritage
Trail (Station 257+00).

Since the original intent of the multi-use path was to connect the old highway 1 brick
road along highway 90 to the Blackwater Heritage Trail, this can be achieved by
terminating the multi-use path at station 257+00. The right-of-way will be purchased for
possible addition of a multi-use path or sidewalk for the remainder of the project in the
future. For Alternate 1, this will result in 19,635 feet reduction (455+15 — 257+00 - 180
feet for Clear Creek Bridge) of the following items in the multi-use trail: asphalt, base,
stabilization, embankment, and sod. For Alternate 2, this will result in 24,620 feet
reduction (505+00 — 257+00 - 180 feet for Clear Creek Bridge) of the same items
mentioned for Alternate 1. The only item that will increase for both alternates is
performance turf. The Clear Creek Bridge, which is180 feet in length, can have a reduced
width of 13 feet due to eliminating the Multi-Use Path.

The Plans Preparation Manual allows a 10 foot Multi-Use Path in lieu of the planned 12
foot path. The reduction in the width of the Multi-Use Path will result in additional
reductions in quantities for asphalt, base, stabilization, embankment, and sod from the
beginning of the project up to station 257+00.
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VE ldea 5 SR 87 Connector

Planned Detail vs. VE Idea Detail (Urban)

Planned Detail (Urban Section)
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VE ldea 5 SR 87 Connector

Planned Detail vs. VE Idea Detail (Suburban)
Planned Detail (Suburban Section)
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VE ldea 5 SR 87 Connector

Planned Detail vs. VE Idea Detail Blackwater Bridge

Planned Detail Blackwater Bridge
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VE ldea 5 SR 87 Connector

Planned Detail vs. VE Idea Detail Station 257+00
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VE ldea 5 SR 87 Connector

Planned Detail vs. VE Idea Detail Clear Creek Bridge

Planned Detail (Clear Creek Bridge)
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VE ldea 5 SR 87 Connector

Calculations for Alternate 1 Urban

Reduction in Quantities for Alt. 1 Urban Section

Blackwater Creek (5560 feet x 2 feet reduction) = 11,120 SF

Asphalt 1= 110 Ibs/SY x (1SY/ 9SF) x (1TN/2000 1bs) x 9,800 ft x 2 ft = 120 tons
Base = (2ft x 9,800 ft)/9 SF/SY= 2,178 SY

Stabilization = (2 ft x 9,800 ft) / 9 SF/SY = 2178 SY

Embankment=22.00’-16.00" = 6 ft (see typical section sheet 4)

(6ft x 4.5ft (avg. fill height) x 9,800 ft)/27CF/CY= 9,800 CY

Sod (4 ft x 9,800 ft) / 9 SF/SY = 4356 SY
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VE ldea 5 SR 87 Connector

Cost Comparison Alternate 1 (Urban)

SR 87 416748-3
(URBAN) to STA 257+00 VALUE ENGINEERING IDEA No. 4
COST COMPARISON SHEET
R Feduced Feduced R X R
DESCRIPTION UNITS | UNIT COST QTY. COST V.E QTY. | V.E. COST
Apshalt Y 510433 120 512,490 50
Base Y 57.60 2173 516,351 50
Embankment cY 53.96 g800 538.808 50
Blackwater Bridze Savings SF 5126.50 11120 51,406,680 50
Stabilization 8Y §227 2178 54.044 50
Sod 8Y 5233 4356 510,145 50
50 50
SUBTOTAL $1,489,630 $0
MOBILIZATION (THIS IS
- 782
SUB+CONTIN. X % =) 5.0% 378206 0
MOT 2.0% 520,793 50
CONTINGENCIES 5.0% 574,481 50
CEI 10.0%0 5167211 50
- 50 50
GRAND TOTAL $1,839,321 80
POTENTIAL SAVINGS: $1,839,321
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VE ldea 5 SR 87 Connector

Calculations for Alternate 1 (Suburban)

Reduction in Quantities for Alt. 1 Suburban Section

Asphalt 1= 110 Ibs/SY x (1SY/ 9SF) x (1TN/2000 1bs) x 340 ft x 2 ft = 4 tons
Base = (2ft x 340 ft)/9 SF/SY=76 SY

Stabilization = (2 ft x 340 ft) / 9 SF/SY =76 SY

Embankment= 25.25’-15.25” = 5 ft (see typical section sheet 4)

(5ft x 4.5ft (avg. fill height) x 340 ft)/27CF/CY= 283 CY

Sod (4 ft x 340 ft) / 9 SF/SY = 113 SY
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VE ldea 5 SR 87 Connector

Cost Comparison Alternate 1 Suburban

SR 87 416748-3
(SUBURBAN) to STA 257+00 VALUE ENGINEERING IDEA No. 4
COST COMPARISON SHEET

R Reduced Reduced . . .

DESCRIFPTION UNITS | TUNIT COST QTY. COST V.E.QTY. | V.E COST
Apshalt 8Y 510435 4 5434 50
Base 5Y 57.60 76 5374 50
Embankment cY 5396 283 $1,122 50
Clearcreek Bridge Savings SF 5126.30 1] 50 50
Stabilization 5Y 5227 76 5172 50
Sod 5Y 5233 113 5264 50
50 50
SUBTOTAL 51,565 $0

MOBILIZATION (THIS I3 s
SUB+CONTIN. X % =) 50% 3133 0
MOT 2.0%% 551 50
CONTINGENCIES 5.0%% 5128 50
CEI 10.0%0 5288 50
- 50 50
GRAND TOTAL $3,168 $0
POTENTIAL SAVINGS: $3.168
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VE ldea 5 SR 87 Connector

Calculations for Alternate 1

Reduction in Quantities for Alternate 1

Clear Creek Bridge 180 feet x 13 feet reduction = 2,340 SF

Asphalt 1”=110 1bs/SY x (1SY/ 9SF) x (1TN/2000 lbs) x 19,635 ft x 12 ft = 1,440 tons
Base = 12 ft + (2 x 47)/12= (12.667 ft x 19,635 t)/9 SF/SY= 27,635 SY

Stabilization = 12 ft + (2 x 2°) = (16 ft x 19,635 ft) / 9 SF/SY = 34,907 SY
Embankment= [(71.2 SF-21.2SF) x 19,635 ft] / 27CF/CY = 36,361 CY

Base Box = (12ft x 1/12ft) + (12.667ft x 4/12 ft) + (16ft x 1ft) = 21.2SF

Sod = 13.25 ft x 19,635 ft / 9 SF/SY = 28,907 SY

Suburban

71.20 SF
/ 0.02

— Natural Ground

Increase in Quantities for Alternate 1

Performance Turf (21.75 ft x 19,635 ft) / 9 SF/SY= 47, 451 SY
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VE ldea 5

Cost Comparison for Alternate 1

SR 87 Connector

COST COMPARISON SHEET

SR 87 416748-3 Terminate Multi-Use Path at Heritage Trail
(ALT 1) VALUE ENGINEERING IDEA No. 5§

DESCRIPTION UNITS UNIT COST Rs;:_f’d Ré"g‘;;d .:‘;-de:".i Added COST
Clear Creek Bridge SF $126.50 2340 $206,010 50
Asphalt Multi Use Path ™ $104.33 1440 $150,254 50
Base for Path sY $7.60 27635 §210,027 50
Stabilization for Path sY §227 34907 $79.238 50
Embankment cY §3.96 36361 $143.950 50
Sod sY §2.33 28907 $67.354 50
Perf. Turf sy $0.73 50 47451 $33,588
SUBTOTAL $946,873 $35,588
3-1;?3226?2?\:5}:5 fi;s 5.0% 549,711 51,868
MOT 2.0% $18.037 712
CONTINGENCIES 5.0% $47.344 SL779
CEI 10.0% $106.286 $3.995
: 50 50
GRAND TOTAL $1,169,151 $43,943
POTENTIAL SAVINGS: $1,125,208
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VE ldea 5 SR 87 Connector

Calculations for Alternate 2

Reduction in Quantities for Alternate 2

Clear Creek Bridge 180 feet x 13 feet reduction = 2,340 SF

Asphalt 1”= 110 1bs/SY x (1SY/ 9SF) x (1TN/2000 lbs) x 24,620 ft x 12 ft = 1,805 tons
Base = 12ft + (2 x 47)/12= (12.667ft x 24,620 ft)/9 SF/SY= 34,651 SY

Stabilization = 12ft + (2 x 2°) = (16 ft x 24,620 ft) / 9 SF/SY = 43,769 SY
Embankment= [(71.2 SF-21.2SF) x 24,620 ft] / 27CF/CY = 45,593 CY

Base Box = (12ft x 1/12ft) + (12.667ft x 4/12 ft) + (16ft x 1ft) = 21.2SF

Sod = 13.25 ft x 24,620 ft / 9 SF/SY = 36,246 SY

Suburban
71.20 SF {
/ 0.02 :

PP W a7 A
S — / » ol // A /\// /

— Natural Ground

Increase in Quantities for Alternate 1

Performance Turf (21.75 ft x 24,620 ft) / 9 SF/SY= 59,498 SY
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VE ldea 5

Cost Comparison for Alternate 2

SR 87 Connector

COST COMPARISON SHEET

SR 87 416748-3 Terminate Multi-Use Path at Heritage Trail
(ALT 2) VALUE ENGINEERING IDEA No. 5§

DESCRIPTION UNITS UNIT COST RS.}‘;” R:g‘;;‘i ‘:‘;_}i:f Added COST
Clear Creek Bridge SF $126.50 2340 $296.010 50
Asphalt Multi Use Path N $10433 1805 $188.400 50
Base for Path sY $7.60 34631 $263350 50
Stabilization for Path sY $227 43769 $99.333 50
Embankment cY $3.96 45593 $180,547 50
Sod sY §233 36246 §84.453 50
Perf. Turf sY 50.75 50 59498 $44.624
SUBTOTAL $1,112,116 $44,624
hﬁiﬂﬁg?\fgfz}m 5.0% $58.386 $2.343
MOT 2.0% §$22242 5892
CONTINGENCIES 5.0% $55.,606 $2231
CEI 10.0% $124,835 $5.009
- 50 50
GRAND TOTAL $1,373,185 $55,099
POTENTIAL SAVINGS: $1,318,086
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VE ldea 6 SR 87 Connector

VE Idea 6

Eliminate the five foot sidewalk on the east side of the roadway for the entire length of
the project. Since there is multi-use path and sidewalk on the western roadway, there is
no need for sidewalk on the eastern roadway. This is a new alignment with no developed
areas.
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VE ldea 6 SR 87 Connector

Planned Detail vs. VE Idea Detail (Urban)

Planned Detail Urban Section
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VE ldea 6 SR 87 Connector

Planned Detail vs. VE Idea Detail (Suburban)

Planned Detail Suburban Section
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VE ldea 6 SR 87 Connector
Planned Detail vs. VE Idea Detail

VE Idea Detail for Urban and Suburban Sections
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VE ldea 6 SR 87 Connector

Calculations for Alternate 1 (Urban)

Reduction in Quantities for Alt. 1 Urban Section

Blackwater Creek (5,560 feet x 6 feet reduction) = 33,360 SF
Sidewalk (13,920 feet x 5 feet reduction)/9 SF/SY = 7,733 SY

Embankment= 12.68 SF (See Urban CADD Drawing)

Urban

12.68 SF

4.5

o

65.74 SF —/ T

(12.68) x 13,920 ft)/27CF/CY= 6,537 CY
Sod (2 ft x 13,920 ft) / 9 SF/SY = 3,093 SY
Turf (7 ft x 13,920 ft) / 9 SF/SY = 10,827 SY
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VE ldea 6 SR 87 Connector

Calculations for Alternate 1 (Suburban)

Reduction in Quantities for Alt. 1 Suburban Section

Clearwater Creek (180 feet x 6 feet reduction) = 1,080 SF
Sidewalk (17,989 feet x 5 feet reduction)/9 SF/SY =9,994 SY

Embankment= 26.67 SF (See Suburban CADD Drawing)

Suburban

26.67 SF

65.74 SF

(26.67) x 17,989 ft)/27CF/CY= 17,769 CY
Sod (2 ft x 17,989 ft) / 9 SF/SY = 3,998 SY

Turf (7 ft x 17,989 ft) / 9 SF/SY = 13,991 SY
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VE ldea 6 SR 87 Connector

Cost Comparison Alternate 1

SR 87 416748-3 (Delete 5' Sidewalk entire project East side)
(ALT 1) VALUE ENGINEERING IDEA No. 6
COST COMPARISON SHEET

DESCRIPTION UNITS UNIT COST R;';f“d Réﬂ';;d ‘Eif:f Added COST

7 gid"'“ﬂksijz::; - Urban & sY $26.96 17727 | $477.926 5 -

Bridzes (§' width) SF $126.50 34440 | $4336.660 5 i

Embankment cY $3.96 24306 | 596253 5 i

Performance Tusf, Sod sy $2.33 7001 | $16522 5 i

50 5 _
Performance Turf SY $0.75 50 24818 |5 18614

50 s _

50 3 _
SUBTOTAL $4,947,361 $  18.614
h’ﬁiﬂ;&g?jgf:s 5.0% $259.736 5 977
MOT 2.0% $98.947 5 372
CONTINGENCIES 5.00% $247.368 5 931
CEI 10.0% $555.341 $ 2089

_ $0 3 .
GRAND TOTAL $6,108,754 s 22083

POTENTIAL SAVINGS: $6,085,771
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VE ldea 6 SR 87 Connector

Calculations for Alternate 2 (Urban)

Reduction in Quantities for Alt. 2 Urban Section

Blackwater Creek (5,560 feet x 6 feet reduction) = 33,360 SF
Sidewalk (13,920 feet x 5 feet reduction)/9 SF/SY = 7,733 SY

Embankment= 12.68 SF (See Urban CADD Drawing)

i

65.74 SF —/ T

Urban

12.68 SF

4.5

(12.68) x 13,920 ft)/27CF/CY= 6,537 CY
Sod (2 ft x 13,920 ft) / 9 SF/SY = 3,093 SY

Turf (7 ft x 13,920 ft) / 9 SF/SY = 10,827 SY
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VE ldea 6 SR 87 Connector

Calculations for Alternate 2 (Suburban)

Reduction in Quantities for Alt. 2 Suburban Section

Clearwater Creek (180 feet x 6 feet reduction) = 1,080 SF
Sidewalk (20,904 feet x 5 feet reduction)/9 SF/SY = 11,613 SY

Embankment= 26.67 SF (See Suburban CADD Drawing)

Suburban

26.67 SF

65.74 SF

(26.67) x 20,904 ft)/27CF/CY= 20,649 CY
Sod (2 ft x 20,904 ft) / 9 SF/SY = 4,645 SY

Turf (7 ft x 20,904 ft) / 9 SF/SY = 16,259 SY
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VE ldea 6

Cost Comparison Alternate 2

SR 87 Connector

SR 87 416748-3 (Delete 5' Sidewalk entire project East side)
(ALT 2) VALUE ENGINEERING IDEA No. 6
COST COMPARISON SHEET

DESCRIPTION UNITS UNIT COST R;““fd Rgg‘;;d ‘Eif;f é‘gd;}i

¥ Side“'a]ksﬁz,:i; -Urban & 5Y $26.96 19347 | $321,386 .

Bridges (' width) SF $126.30 34440 | $4336.660 .

Embankment cy $3.96 27.186 | 510766 :

Performance Turf, Sod 5Y $2.33 7730 | $18.031 :

50 _
Performance Turf sY $0.75 S0 27083 20314

50 _

50 _
SUBTOTAL $5,003,933 20,314
:"I;BEE_IC%Q?;:E{IE:S 5.0% $262,706 1,066
MOT 2.0% $100,079 406
CONTINGENCIES 5.0%% $250,197 1,016
CEI 10.0% $561.691 2280

- 50 -
GRAND TOTAL $6,178,606 25,083

POTENTIAL SAVINGS: $6,153,523
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VE ldea 7 SR 87 Connector

VE Idea 7

This idea is to combine VE ldea 4 and VE Idea 6.

Reduce the width of the Multi-Use Path from 12 feet to 10 feet from the beginning of the
project up to station 257+00. Construct 5 foot sidewalk in lieu of the Multi-Use Path for
the remainder of the project. Eliminate the five foot sidewalk on the east side of the
roadway for the entire length of the project.

Since the original intent of the multi-use path was to connect the old highway 1 brick
road along highway 90 to the Blackwater Heritage Trail, this can be achieved by
terminating the multi-use path at station 257+00. A new five foot sidewalk will be started
at that location and continue to the end of the project at SR 87 north (station 455+15 for
alternate 1). For Alternate 1, this will result in 19,635 feet reduction (455+15 — 257+00 -
180 feet for Clear Creek Bridge) of the following items in the multi-use trail: asphalt,
base, stabilization, embankment, and sod. For Alternate 2, this will result in 24,620 feet
reduction (505+00 — 257+00 - 180 feet for Clear Creek Bridge) of the same items
mentioned for Alternate 1. The only items that will increase for both alternates are
performance turf and sidewalk. The Clear Creek Bridge, which is180 feet in length, can
have a reduced width of seven feet due to going from a 12 foot path to a 5 foot sidewalk.

The Plans Preparation Manual allows a 10 foot Multi-Use Path in lieu of the planned 12
foot path. The reduction in the width of the Multi-Use Path will result in additional
reductions in quantities for asphalt, base, stabilization, embankment, and sod from the
beginning of the project up to station 257+00.

This new alignment is in an undeveloped area and sidewalk is not needed on the east side
of the roadway.
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VE ldea 7 SR 87 Connector

Planned Detail vs. VE Idea Detail (Urban)

Planned Detail (Urban Section)
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VE ldea 7 SR 87 Connector

Planned Detail vs. VE Idea Detail (Suburban)
Planned Detail (Suburban Section)
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VE ldea 7 SR 87 Connector

Planned Detail vs. VE Idea Detail Blackwater Bridge

Planned Detail Blackwater Bridge
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VE ldea 7 SR 87 Connector

Planned Detail vs. VE Idea Detail Station 257+00
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VE ldea 7 SR 87 Connector

Planned Detail vs. VE Idea Detail Clear Creek Bridge

Clear Creek (Planned)

560"

Y e
BARRIER :
12'~0" A P 0°-0"  2-LANES ©)2'~0" = 24'-0" (5.8.) 6-0"
v SO,

Clear Creek (VE ldea Detail)

a9 .%-

BARRIER
3 5'-0" | 00" 2-LANES ©12°-0" = 20°-0" (58] 60" _
|' side wallk | reon.

87



VE ldea 7 SR 87 Connector

Calculations for Alternate 1 (Urban)

Reduction in Quantities for Alt. 1 Urban Section

Blackwater Creek (5560 feet x 2 feet reduction) = 11,120 SF

Asphalt 1= 110 Ibs/SY x (1SY/ 9SF) x (1TN/2000 1bs) x 9,800 ft x 2 ft = 120 tons
Base = (2ft x 9,800 ft)/9 SF/SY= 2,178 SY

Stabilization = (2 ft x 9,800 ft) / 9 SF/SY = 2178 SY

Embankment= 22.00’-16.00" = 6 ft (see typical section sheet 4)

(6ft x 4.5ft (avg. fill height) x 9,800 ft)/27CF/CY= 9,800 CY

Sod (4 ft x 9,800 ft) / 9 SF/SY = 4356 SY
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VE ldea 7 SR 87 Connector

Cost Comparison Alternate 1 (Urban)

SR 87 416748-3
(URBAN) to STA 257+00 VALUE ENGINEERING IDEA No. 4
COST COMPARISON SHEET
R Feduced Feduced R X R
DESCRIPTION UNITS | UNIT COST QTY. COST V.E QTY. | V.E. COST
Apshalt Y 510433 120 512,490 50
Base Y 57.60 2173 516,351 50
Embankment cY 53.96 g800 538.808 50
Blackwater Bridze Savings SF 5126.50 11120 51,406,680 50
Stabilization 8Y §227 2178 54.044 50
Sod 8Y 5233 4356 510,145 50
50 50
SUBTOTAL $1,489,630 $0
MOBILIZATION (THIS IS
- 782
SUB+CONTIN. X % =) 5.0% 378206 0
MOT 2.0% 520,793 50
CONTINGENCIES 5.0% 574,481 50
CEI 10.0%0 5167211 50
- 50 50
GRAND TOTAL $1,839,321 80
POTENTIAL SAVINGS: $1,839,321
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VE ldea 7 SR 87 Connector

Calculations for Alternate 1 (Suburban)

Reduction in Quantities for Alt. 1 Suburban Section

Asphalt 1= 110 Ibs/SY x (1SY/ 9SF) x (1TN/2000 1bs) x 340 ft x 2 ft = 4 tons
Base = (2ft x 340 ft)/9 SF/SY=76 SY

Stabilization = (2 ft x 340 ft) / 9 SF/SY =76 SY

Embankment= 25.25’-15.25” = 5 ft (see typical section sheet 4)

(5ft x 4.5ft (avg. fill height) x 340 ft)/27CF/CY= 283 CY

Sod (4 ft x 340 ft) / 9 SF/SY = 113 SY
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VE ldea 7 SR 87 Connector

Cost Comparison Alternate 1 (Suburban)

SR 87 416748-3
(SUBURBAN) to STA 257+00 VALUE ENGINEERING IDEA No. 4
COST COMPARISON SHEET

R Reduced Reduced . . .

DESCRIFPTION UNITS | TUNIT COST QTY. COST V.E.QTY. | V.E COST
Apshalt 8Y 510435 4 5434 50
Base 5Y 57.60 76 5374 50
Embankment cY 5396 283 $1,122 50
Clearcreek Bridge Savings SF 5126.30 1] 50 50
Stabilization 5Y 5227 76 5172 50
Sod 5Y 5233 113 5264 50
50 50
SUBTOTAL 51,565 $0

MOBILIZATION (THIS I3 s
SUB+CONTIN. X % =) 50% 3133 0
MOT 2.0%% 551 50
CONTINGENCIES 5.0%% 5128 50
CEI 10.0%0 5288 50
- 50 50
GRAND TOTAL $3,168 $0
POTENTIAL SAVINGS: $3.168
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VE ldea 7 SR 87 Connector

Calculations for Alternate 1

Reduction in Quantities for Alternate 1

Clear Creek Bridge 180 feet x 7 feet reduction = 1,260 SF

Asphalt 1”= 110 1bs/SY x (1SY/ 9SF) x (1TN/2000 lbs) x 19,635 ft x 12 ft = 1,440 tons
Base = 12ft + (2 x 47)/12= (12.667ft x 19,635 ft)/9 SF/SY= 27,635 SY

Stabilization = 12ft + (2 x 2°) = (16 ft x 19,635 ft) / 9 SF/SY = 34,907 SY
Embankment= 25.25-15.25” = 10 ft (see typical section sheet 4)

(10ft x 4.5ft (avg. fill height) x 19,635 ft)/27CF/CY= 32,725 CY

Sod (11.25 ft x 19,635 ft) / 9 SF/SY = 24,544 SY

Increase in Quantities for Alternate 1

Performance Turf (8.25 ft x 19,635 ft) / 9 SF/SY= 17,999 SY

Sidewalk (5ft x 19,635 ft) / 9 SF/SY = 10,908 SY
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VE ldea 7

Cost Comparison Alternate 1

SR 87 Connector

COST COMPARISON SHEET

SR 87 416748-3 Terminate Multfi-Use Path at Heritage Trail add 5' Sidewalk
(ALT 1) VALUE ENGINEERING IDEA No. 4

DESCRIPTION UNITS UNIT COST Rs;:_f’d Rg‘;;d .:‘;-de:".i Added COST
Clear Creek Bridze SF $126.50 1260 $159.390 50
Asphalt Multi Use Path N $10435 1440 $150254 50
Base for Path sY $7.60 27635 $210,027 50
Stabilization for Path sY $227 34907 §79.238 50
Embankment cY $3.96 32725 $129,391 50
Sod sY §2.33 2544 §57.187 50
Perf. Turf sY 50.75 50 17999 $13.499
Sidewalk sY $26.96 50 10908 $294.089
SUBTOTAL $785,687 $307,588
3-1;?32%12? ; fi;s 5.0% $41,249 $16,148
MOT 2.0% §15.714 $6,152
CONTINGENCIES 5.0% §39.284 515379
CEI 10.0% $38.193 §34.527
- 50 50
GRAND TOTAL $970,127 $379,794
POTENTIAL SAVINGS: $590,333
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VE ldea 7 SR 87 Connector

Calculations for Alternate 2

Reduction in Quantities for Alternate 2

Clear Creek Bridge (180 feet x 7 feet reduction)/9 SF/SY = 1,260 SY

Asphalt 17=110 Ibs/SY x (1SY/ 9SF) x (1TN/2000 Ibs) x 24,620 ft x 12 ft =1,805 tons
Base = 121t + (2 x 47)/12= (12.667ft x 24,620 ft)/9 SF/SY= 34,651 SY

Stabilization = 12ft + (2 x 2°) = (16 ft x 24,620 ft) / 9 SF/SY = 43,769 SY
Embankment= 25.25’-15.25" = 10 ft (see typical section sheet 4)

(10ft x 4.5ft (avg. fill height) x 24,620 ft)/27CF/CY= 41,033 CY

Sod (11.25 ft x 24,620 ft) / 9 SF/SY = 30,775 SY

Increase in Quantities for Alternate 2

Performance Turf (8.25 ft x 24,620 ft) / 9 SF/SY= 22,568 SY

Sidewalk (5ft x 24,620 ft) / 9 SF/SY = 13,678 SY
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VE ldea 7

Cost Comparison Alternate 2

SR 87 Connector

SR 87 416748-3 Terminate Multfi-Use Path at Heritage Trail add 5' Sidewalk
(ALT 2) VALUE ENGINEERING IDEA No. 4
COST COMPARISON SHEET
DESCRIPTION UNITS UNIT COST Rs;:_f’d Rg‘;;d .:‘;-de:".i Added COST
Clear Creek Bridze SF $126.50 1260 $159.390 50
Asphalt Multi Use Path N $10435 1805 $188.400 50
Base for Path sY $7.60 34651 $263.350 50
Stabilization for Path sY $227 43769 $99.333 50
Embankment cY $3.96 41033 $162,492 50
Sod sY §2.33 30775 $71.706 50
Perf. Turf sY 50.75 50 22568 516,926
Sidewalk sY $26.96 50 13678 $368.753
SUBTOTAL $944,693 $385,679
ﬁ'ﬁiﬂ?&g? XI fi;s 5.0% $40,506 $20248
MOT 2.0% $18,894 $7.714
CONTINGENCIES 5.0% §47.235 $19.284
CEI 10.0% $106.042 $43292
- 50 50
GRAND TOTAL $1,166,460 $476217
POTENTIAL SAVINGS: $690,243
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VE ldea 7 SR 87 Connector

Planned Detail vs. VE Idea Detail (Urban)

Planned Detail Urban Section

o ‘
| 0’ __ VARIES

SO0D _tz’ LEVEL

1:3 INSIDE
0.02 CLEAR ZONE

CONCRETE
SIDEWALK

96



VE ldea 7 SR 87 Connector

Planned Detail vs. VE Idea Detail (Suburban)

Planned Detail Suburban Section
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VE ldea 7 SR 87 Connector
Planned Detail vs. VE Idea Detail

VE Idea Detail for Urban and Suburban Sections
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VE ldea 7 SR 87 Connector

Calculations for Alternate 1 (Urban)

Reduction in Quantities for Alt. 1 Urban Section

Blackwater Creek (5,560 feet x 6 feet reduction) = 33,360 SF
Sidewalk (13,920 feet x 5 feet reduction)/9 SF/SY = 7,733 SY

Embankment= 12.68 SF (See Urban CADD Drawing)

Urban

12.68 SF

4.5

o

65.74 SF —/ T

(12.68) x 13,920 ft)/27CF/CY= 6,537 CY
Sod (2 ft x 13,920 ft) / 9 SF/SY = 3,093 SY
Turf (7 ft x 13,920 ft) / 9 SF/SY = 10,827 SY
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VE ldea 7 SR 87 Connector

Calculations for Alternate 1 (Urban)

Reduction in Quantities for Alt. 1 Suburban Section

Clearwater Creek (180 feet x 6 feet reduction) = 1,080 SF
Sidewalk (17,989 feet x 5 feet reduction)/9 SF/SY = 9,994 SY

Embankment= 26.67 SF (See Suburban CADD Drawing)

Suburban

26.67 SF

65.74 SF

(26.67) x 17,989 ft)/27CF/CY= 17,769 CY
Sod (2 ft x 17,989 ft) / 9 SF/SY = 3,998 SY

Turf (7 ft x 17,989 ft) / 9 SF/SY = 13,991 SY
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VE ldea 7 SR 87 Connector

Cost Comparison Alternate 1 (Deletion of 5’ Sidewalk)

SR 87 416748-3 (Delete 5' Sidewalk entire project East side)
(ALT 1) VALUE ENGINEERING IDEA No. 6
COST COMPARISON SHEET

DESCRIPTION UNITS UNIT COST R;';f“d Réﬂ';;d ‘Eif:f Added COST

7 gid"'“ﬂksiﬁ::; - Urban & sY $26.96 17727 | $477.926 5 -

Bridzes (§' width) SF $126.50 34440 | $4336.660 5 i

Embankment cY $3.96 24306 | 596253 5 i

Performance Tusf, Sod sy $2.33 7001 | $16522 5 i

50 5 _
Performance Turf SY $0.75 50 24818 |5 18614

50 s _

50 3 _
SUBTOTAL $4,947,361 $  18.614
h’ﬁiﬂ;&g?jgf:s 5.0% $259.736 5 977
MOT 2.0% $98.947 5 372
CONTINGENCIES 5.00% $247.368 5 931
CEI 10.0% $555.341 $ 2089

_ $0 3 .
GRAND TOTAL $6,108,754 s 22083

POTENTIAL SAVINGS: $6,085,771
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VE ldea 7 SR 87 Connector

Calculations for Alternate 2 (Urban)

Reduction in Quantities for Alt. 2 Urban Section

Blackwater Creek (5,560 feet x 6 feet reduction) = 33,360 SF
Sidewalk (13,920 feet x 5 feet reduction)/9 SF/SY = 7,733 SY

Embankment= 12.68 SF (See Urban CADD Drawing)

i

65.74 SF —/ T

Urban

12.68 SF

4.5

(12.68) x 13,920 ft)/27CF/CY= 6,537 CY
Sod (2 ft x 13,920 ft) / 9 SF/SY = 3,093 SY

Turf (7 ft x 13,920 ft) / 9 SF/SY = 10,827 SY
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VE ldea 7 SR 87 Connector

Calculations for Alternate 2 (Urban)

Reduction in Quantities for Alt. 2 Suburban Section

Clearwater Creek (180 feet x 6 feet reduction) = 1,080 SF
Sidewalk (20,904 feet x 5 feet reduction)/9 SF/SY = 11,613 SY

Embankment= 26.67 SF (See Suburban CADD Drawing)

Suburban

26.67 SF

65.74 SF

(26.67) x 20,904 ft)/27CF/CY= 20,649 CY
Sod (2 ft x 20,904 ft) / 9 SF/SY = 4,645 SY

Turf (7 ft x 20,904 ft) / 9 SF/SY = 16,259 SY
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VE ldea 7 SR 87 Connector

Cost Comparison Alternate 2 (Deletion of 5’ Sidewalk)

SR 87 416748-3 (Delete 5' Sidewalk entire project East side)
(ALT 2) VALUE ENGINEERING IDEA No. 6
COST COMPARISON SHEET

DESCRIPTION UNITS UNIT COST R;““fd Rgg‘;;d ‘Eif;f é‘gd;}i

7 Side“'a]ksﬁz:i; -Urban & sY $26.06 19347 |  $521.586 § -

Bridges (6 width) SF $126.30 34440 | 54,356,660 3 .

Embankment cy $3.96 27186 | $107,636 3 :

Performance Turf, Sod sY §233 7739 | s18.03 3 :

50 g _
Performance Tusf SY $0.75 50 27085 |5 20314

50 5 _

50 5 _
SUBTOTAL $5,003,933 s 20314
:"I;BEE_IC_Z[;Q?;%E:S 5.0% $262,706 S 1066
MOT 2.0% $100,079 s 406
CONTINGENCIES 5.0%% §250,197 § 106
CH 10.0% $561,691 s 2280

_ $0 5 .
GRAND TOTAL $6,178,606 s 25083

POTENTIAL SAVINGS: $6,153,523
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VE ldea 8 SR 87 Connector

VE Idea 8

This idea is to build both Blackwater and Clear Creek bridges on the eastern alignment
(north bound lanes) with a five foot sidewalk and one foot railing. However, the five foot
sidewalk will not be built for the rest of the project until a future date when the area is
developed and sidewalk is needed. Therefore, this idea calculates the cost savings for
deletion of the five foot sidewalk on the east side of the north bound lanes for the entire
length of the project with the only exception being the bridges at Blackwater River and
Clear Creek.
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VE ldea 8 SR 87 Connector

Planned Detail vs. VE Idea Detail (Urban)

Planned Detail Urban Section
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VE ldea 8 SR 87 Connector

Planned Detail vs. VE Idea Detail (Suburban)

Planned Detail Suburban Section
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VE lIdea 8 SR 87 Connector
Planned Detail vs. VE Idea Detail

VE Idea Detail for Urban and Suburban Sections
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VE ldea 8 SR 87 Connector

Calculations for Alternate 1 (Urban)

Reduction in Quantities for Alt. 1 Urban Section

Sidewalk (13,920 feet x 5 feet reduction)/9 SF/SY = 7,733 SY

Embankment= 12.68 SF (See Urban CADD Drawing)

Urban

12.68 SF

4.5

"\ .
65.74 SF —/ T

(12.68) x 13,920 ft)/27CF/CY= 6,537 CY
Sod (2 ft x 13,920 ft) / 9 SF/SY = 3,093 SY

Turf (7 ft x 13,920 ft) / 9 SF/SY = 10,827 SY
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VE ldea 8 SR 87 Connector

Calculations for Alternate 1 (Urban)

Reduction in Quantities for Alt. 1 Suburban Section

Sidewalk (17,989 feet x 5 feet reduction)/9 SF/SY = 9,994 SY

Embankment= 26.67 SF (See Suburban CADD Drawing)

Suburban

26.67 SF

65.74 SF

(26.67) x 17,989 ft)/27CF/CY= 17,769 CY
Sod (2 ft x 17,989 ft) / 9 SF/SY = 3,998 SY

Turf (7 ft x 17,989 ft) / 9 SF/SY = 13,991 SY
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VE ldea 8 SR 87 Connector

Cost Comparison Alternate 1 (Deletion of 5’ Sidewalk, except bridges)

SR 87 416748-3 (Delete 5' Sidewalk East side, except bridges)
(ALT 1) VALUE ENGINEERING IDEA No. 8
COST COMPARISON SHEET

DESCRIPTION UNITS UNIT COST R;'f_f’d Rgi:';;’ﬂ ‘Eiff Added COST

7 Sid"'“ﬂksiﬁ::; - Urban & sY $26.96 17727 | $477.926 5 -

Embankment cY $3.06 24306 | 596253 5 i

Performance Tusf, Sod sy $2.33 7001 | s1652 5 i

50 3 _
Pesformance Turf SY $0.75 50 24818 |5 18614

50 s _

50 3 _
SUBTOTAL $590,701 $  18.614
h’ﬁiﬂ;&gﬁgfz;s 5.0% $31.012 5 977
MOT 2.0% $11,814 5 £1p)
CONTINGENCIES 5.00% $20.535 5 931
CEI 10.0% $66.306 $ 2089

_ $0 3 .
GRAND TOTAL $720,368 $ 22,083

POTENTIAL SAVINGS: $706,385
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VE ldea 8 SR 87 Connector

Calculations for Alternate 2 (Urban)

Reduction in Quantities for Alt. 2 Urban Section

Sidewalk (13,920 feet x 5 feet reduction)/9 SF/SY = 7,733 SY

Embankment= 12.68 SF (See Urban CADD Drawing)

Urban

12.68 SF

4.5

"\ .
65.74 SF —/ T

(12.68) x 13,920 ft)/27CF/CY= 6,537 CY
Sod (2 ft x 13,920 ft) / 9 SF/SY = 3,093 SY

Turf (7 ft x 13,920 ft) / 9 SF/SY = 10,827 SY
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VE ldea 8 SR 87 Connector

Calculations for Alternate 2 (Urban)

Reduction in Quantities for Alt. 2 Suburban Section

Sidewalk (20,904 feet x 5 feet reduction)/9 SF/SY = 11,613 SY

Embankment= 26.67 SF (See Suburban CADD Drawing)

Suburban

26.67 SF

65.74 SF

(26.67) x 20,904 ft)/27CF/CY= 20,649 CY
Sod (2 ft x 20,904 ft) / 9 SF/SY = 4,645 SY

Turf (7 ft x 20,904 ft) / 9 SF/SY = 16,259 SY
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VE ldea 8

SR 87 Connector

Cost Comparison Alternate 2 (Deletion of 5’ Sidewalk, except bridges)

SR 87 416748-3 (Delete 5' Sidewalk East side, except bridges)
(ALT 2) VALUE ENGINEERING IDEA No. 8
COST COMPARISON SHEET
DESCRIPTION UNITS UNIT COST Rgil[";&d Rgf;‘;;’d ‘Ei,?;'li ggds?
I Sidewa]kﬁ;i::; -Uban& | oy 526.96 19347 | §521.386 .
Embankment cY $3.96 27186 | $107.656 i
Performance Tusf, Sod SY $233 7739 | $18.031 i
50 _
Performance Turf SY $0.75 50 27085 20314
50 _
50 _
SUBTOTAL $647,273 20,314
Mgiﬂﬁg?jgfi;s 5.0% $33.9%2 1,066
MOT 2.0% $12.945 406
CONTINGENCIES 5.0% $32,364 1,016
CEI 10.0% $72.656 2280
- S0 R
GRAND TOTAL $799.220 25,083
POTENTIAL SAVINGS: $774,137
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VE ldea 9 SR 87 Connector

VE Idea 9

VE ldea 9 proposes to use a rural typical section and open drainage system from station

253+60 to station 441+89.50 in lieu of the suburban typical and closed drainage system.
This will reduce pipe items, embankment, sidewalk, sod, etc. A recent change as a result
of House Bill 599 allows co-mingling water without having to treat off site water.

House Bill 599

(6) It is the intent of the Legislature that the governing board or department
exercise flexibility in the permitting of stormwater management systems
associated with the construction or alteration of systems serving state
transportation projects and facilities. Because of the unique limitations of linear
facilities, the governing board or department shall balance the expenditure of
public funds for stormwater treatment for state transportation projects and
facilities with the benefits to the public in providing the most cost-efficient and
effective method of achieving the treatment objectives. In consideration thereof,
the governing board or department shall allow alternatives to onsite treatment,
including, but not limited to, regional stormwater treatment systems. The
Department of Transportation is responsible for treating stormwater generated
from state transportation projects but is not responsible for the abatement of
pollutants and flows entering its stormwater management systems from offsite
sources; however, this subsection does not prohibit the Department of
Transportation from receiving and managing such pollutants and flows when cost
effective and prudent. Further, in association with right-of-way acquisition for
state transportation projects, the Department of Transportation is responsible for
providing stormwater treatment and attenuation for the acquired right-of-way but
is not responsible for modifying permits for adjacent lands affected by right-of-
way acquisition when it is not the permittee. The governing board or
department may establish, by rule, specific criteria to implement the

management and treatment alternatives and activities under this subsection.
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VE ldea 9 SR 87 Connector

Planned Detail vs. VE Idea Detail

Planned (Suburban Typical)

PROPOSED SUBURBAN ROADWAY TYPICAL SECTION

EXISTING RW LINE
LIMIT OF CONSTRUCTION

VE Idea (Rural Typical)
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VE ldea 9 SR 87 Connector

Cost Comparison for Alternate 1

SR 87 416748-3 (Ruwral)
(4LT I)VALUE ENGINEERING IDEA No. 9
COST COMPARISON SHEET

DESCRIPTION UKNITS | UNIT COST R:;Iifed R;::;;d g;:d Added COST
Clearing & Grubbing AC $7.500.00 30 $226 050
Embankment CY 1308 401,560 | $1.500213
Stabilization 57 .17 LTel ¥221.227
Optionzl Baz= § 5Y $16.2% 41,175 $670,742
Superpave Asphaltic Traffic C TH B35BT T250 212 521
Azpahitic Concrste BT ™ §104 59 TEE3 $825 533
[Paint=d PaE;ﬂiE:;dﬁﬁ,Ega: White EA 54580 a0 53 744
T¥pz E Corb & Guter LF $12.01 18,230 $126.149
Typz E Corb & Guter LF $12.01 18,830 §126 140
Sidawalk (47) 5Y §26.946 10461 $282 033
Performance Tudf 5Y $0.75 48167 $36.876
Sadiment Barrier LF $1.61 12298 19 200
Inlst Brotection Systam EA 3100 .72 160 $17.555
Litter Fiemoval AC §26.70 B 521,134
Mowing AC $50.57 B 34,748
Optionsl Baz= 4 5Y $12.06 12303 F1E6.B1%
Superpave Aspahltic Conoree ™ B35BT 1151 30B.213
Superpave Asphaltic Traffic C ™ 32587 237 $71.864
Inlzt Curb, Trpe B-5<10 EA $1,097 62 118 13B8 503
Inlet Cuab, Type J-5<10 EA $447T6.17 38 5161.142
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VE ldea 9 SR 87 Connector

Cost Comparison for Alternate 1

SR 87 416745-3 (Ruwral)
(ALT I)VALUE ENGINEERING IDEA No. 9
COST COMPARISON SHEET
DESCRIFTION UNITS | UNIT COST Rgl_ifed R;_:;;;d E‘:d Added COST
Inlets, DT Bot, Type C.<10 E4 3200747 18 536,134
Manholes, P-7,<10 EA 31,704 43 12 350,300
Pipz Culvert 24"5/CD LF 417 3200 $362 502
Pipz Culvert 36"5/CD LF $70.33 208 §14. 610
Pipe Culvart 48°5/CD LF 0T 17,832 | 51,778277
Performance Torf 5Y ¥0.75 10088 $7.566
Inkts, DT Bot Tvpe E <10 EA 5260073 n 50,106
Bipe Culvert 24"5D EA §52.82 1836 5150 854
Mitared End Saction EA $052 07 143 5136146
Concrete Dritch Pavemeant BY W70 T133 3336 650
Concrete Class IV Colverts Y 1504 74 i 7202
Beinforced Steel -Foadway LE ¥0.68 D480 36446
Concrete Class IV Culverts Y 130474 15 $14.571
Reinforced Steel -Roadway LE $0.68 3025 $2.057
Singls Sign Post Less 12 5F AS 17T RS TE $21.672
Singla Sign Post 12-20 5F AS $B3E 54 T8 565,414
Multi Post Sign 51- 100 AS 5513540 14 571206
Lighting Conductors, NO. 4-2 LF §2.20 18, 862 543,183
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VE ldea 9

Cost Comparison for Alternate 1

SR 87 Connector

SR 87 416748-3 (Ruwral)
(4LT I)VALUE ENGINEERING IDEA No. 9
COST COMPARISON SHEET
. ) . Eeduced| Feduoced Added
DESCERIPTION UNITS | UNIT COST QTY. COST QTY. Added COST
[Lighting Conductors, Underground| LF 13,78 3,830 $14478
Lighting-Conduit, Endar Exizting LF $12.867 2457 $31.132
Pavemant
Light Pols Comp EA 3B.53375 75.00 3640 031
Light Bole COMP WSE130, 45 EA $3.67821 75 5275866
SUBTOTAL 7001273 £1,058 509
MOBILIZATION (THIS IS - PR
SUB-CONTIN, X % =) 0% 184l 310243
MOT 2.0 3150 825 330,176
COWTINGENCIES 5.0%% 35300 554 107,040
CEI 10004 3007 020 3219 876
- 50 50
GEAND TOTAL 0867224 %2 418 640
POTENTIAL SAVINGS: $7.448.584
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Design Observations SR 87 Connector

Design Observations

Irrigation

Opportunity to install irrigation system in the original project rather than adding it later.
Muck Areas
Flood plain areas have a potential for muck which needs to be considered in the design.

Right-of-Way Cost

Due to the area being undeveloped for this new alignment, Right-of-Way cost are
relatively low; therefore, project design is not limited by Right-of-Way cost.

Bobby Brown Road

Opportunity exist for creating direct connection with US 90 rather than creating a longer
route to SR 87 North. The city would have to give up three existing railroad crossing in
order to add a new crossing.

If a direct connection is not made between Bobby Brown Road and US 90, a full median
opening should be designed at SR 87 north and the new Bobby Brown connection. This
will allow traffic on Bobby Brown Road to turn left on SR 87 south.
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Summary SR 87 Connector

Summary

Summary of All Ideas

VE IDEA $ Savings | Days

Alternate 1
1. End Multi-Use Path at Heritage Trail, Add 5° Sidewalk $590,333 94
2. End Multi-Use Path at Heritage Trail, No Sidewalk $1,125,208 | 126

3. Reduce Multi-Use Path Width from 12’ to 10’ Entire Project $2,083,905 132

4. 10’ Path to Heritage Trail, Add 5° Sidewalk $2.432,822 | 175
5. 10’ Path to Heritage Trail, No Sidewalk $2.967.697 | 207
6. Eliminate 5° Sidewalk East Side Entire Project $6,085,771 | 203
7.VE4+VE6 $8.518,593 378
8. Eliminate 5° Sidewalk East Side, Except on Bridges £706,385 37
9. Use Rural Typical in lieu of suburban $7,448,584 83

Summary of Approved Ideas

VE IDEA $ Savings
Alternate 1
2. End Multi-Use Path at Heritage Trail, No Sidewalk $759,710
6. Eliminate 5° Sidewalk East Side Entire Project $5.,279,604
9. Use Rural Typical in lieu of Suburban $7.448,584
Total Savings Approved by Management $13,487,898
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Value Engineering Resolution Meeting Decisions SR 87 Connector

Value Engineering Resolution Meeting Decisions

A Value Engineering Resolution Meeting was held on January 30, 2013 with District
Three management. The District Secretary and Directors approved VE 2, VE 6 and VE 9
with slight changes as described below.

VE Idea 2

The twelve foot multi-use path will connect the old SR 1 brick road to the Blackwater
Heritage State Trail and will terminate at station 257+00. There will be no multi-use trail
from station 257+00 for the remainder of the project. However, management requested a
change to VE Idea 2 as proposed to include the additional width necessary to construct a
twelve foot mutli-use path on the Clear Creek Bridge. Management also requested the
barrier wall to be placed at the outer edge of the bridge. The bridge can be retrofitted with
another barrier to separate the multi-use path for the shoulder at a future date in the event
the multi-use path is constructed. Changes requested by management reduced the
savings for VE ldea 2 from $1,125,208 to $759,710 for a net difference of $365,498.

VE ldea 6

VE Idea 6 eliminates the five foot sidewalk on the east side of the future north bound
roadway. This reduces sidewalk, embankment, sod and bridge width. The sidewalk can
be built at a later date when the area is developed. Changes requested by management
reduced the savings for VE Idea 6 from $6,085,771 to $5,279,604 for a net difference of
$806,167. The reduced savings is due to VE Idea 9 already including the savings for
removal of the five foot sidewalk for the rural section which is 3.556 miles in length.

VE ldea 9

This idea utilizes a rural typical section in lieu of the suburban section. This idea also
includes an open drainage system in lieu of a closed drainage system. In addition, House
Bill 599 allowing comingling of water will reduce fill heights significantly from the
original design. The total savings for this idea is $7,448,584.

The total savings of all ideas approved by District Three Management is $13,487,898.
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Cost Comparison for VE Idea 2 Revised

SR 87 416748-3 Terminate Multi-Use Path at Heritage Trail
(ALT 1) VALUE ENGINEERING IDEA No. 2
COST COMPARISON SHEET
DESCRIPTION UNITS UNIT COST Rs;:_f’d Ré"g‘;;d .:;de:".i Added COST
Asphalt Multi Use Path ™ 510435 1440 5150,254 50
Base for Path Y 57.60 27635 §210,027 50
Stabilization for Path Y 5227 34007 §79,238 50
Embankment cY 53.06 36361 5143200 50
Sod Y 52.33 28007 $67.354 50
Perf. Turf Y 50.75 50 474351 §35,388
SUBTOTAL $650,863 $35,588
\1&111;1’:2011%?\\; fi;s 5.0% $34,170 51,868
MOT 2.0% §13,017 5712
CONTINGENCIES 5.0%% §32,543 51,779
CEI 10.0% 573,059 §3.005
- 50 50
GRAND TOTAL $803,652 $43,943
POTENTIAL SAVINGS: $759,710
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Implementation Plan

The Project Manager and Engineer of Record attended the VE Presentation. A copy of
the Value Engineering Report will also be sent to the Project Manager and Engineer of
Record to document all of the changes approved by District Three Management. The
Project Manager will ensure the Value Engineering changes are made.

Summary of changes:

Implement VE 2, VE 6 and VE 9 as detailed in this report including changes by
management in the Resolution Meeting as described above.

Design a full median opening at the new intersection of Bobby Brown Road and SR87
north.
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